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HAVE YOU ANALYZED YOUR 
ROAD PROBLEMS? 


When the evidence is all in, this fact remains: The number of years the road lasts,  |}} 
divided by the first cost per mile, with maintenance expense added represents its true 
cost. First cost is important, but the possibility of extensive repairs, with its resultant 
outlay of many, is more so. l} 

You must first of all, study local roadbuilding conditions. You must decide what kind 
and thickness of base your subsoil requires, what type and how thick a wearing surtace is 
required, what material is available and how it can be most economically utilized, what 
are the most advanced methods used in modern road work, and where you can get the 
best engineering advice on the matter. 
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Dartmouth Street, Boston, Mass., June 15, 1914, from Marlborough Street, Looking 
toward Beacon Street. Warrenite-Bitulithic surface, laid on old 
macadam foundation in 1903. 


WARRENITE-BITULITHIC 


is a product evolved and developed by a group of the best engineers and chemists in the 
world. New conditions are constantly being studied and met at our laboratory with a 
view to meeting every possible situation. 

We desire to make your problems ours. After prescribing for your needs, we will 
place an inspector at your disposal to see that the specifications are properly carried out | 


and that your community has a road or street that will measure up to your standard as 
well as to ours. 


Warren Brothers Company 
Executive Offices: BOSTON, MASS. 
DISTRICT OFFICES: | 


New York, N. Y. St. Louis, Mo. San Francisco, Cal. Vancouver, B. C. 
Utica, N. Y. Phoenix, Ariz. Richmond, Va. Toronto, Ont. 
Portland, Ore. Washington, D. C. Nashville, Tenn. Winnipeg, Man. 
Chicago, III. Minneapolis, Minn. Los Angeles, Cal. 
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It Rips Up Old Roads— 
And Acts as a Grader— 
Either One or Both at Once 


The Austin Ripsnorter is a very rugged 
machine. It is equipped with a very 
powerful Scarifier. In an official test 
on one occasion some prominent city 
officials found that, with two of the five 
tines removed, the machine ripped 
from its concrete base more old asphalt 
in an hour than fifty laborers could 
have done in a day. Later, with juil 
equipment of five tines, a road of old 
smelter slag was ripped up. These per- 
formances seem amazing to some but 
they are nothing new to those who 
know the Austin Ripsnorter. 





The RIPSNORTER 


The Austin Ripsnorter is two machines in one. It is a Scari- 
fier and it is a Grader. Indeed, it is really three machines in 
one, because in addition to acting as either of the above men- 
tioned machines, when both scarifying and grading it will 
handle work and produce results which could not be obtained 
by either a Scarifier or a Grader alone. 


For Instance— 

Suppose you are up against the problem of removing an old 
macadam road or an old asphalt street and grading for new 
road or street work. You could put the Austin Ripsnorter 
on the job and start right in to rip up the old material and 
grade the roadbed at one and the same time. 


On other jobs you may use the Scarifier or the Grader alone. 
Each will work independently of the other. All operations 
are easily controlled by one man from platform. 


The Austin-Western Road Machinery Company 


CHICAGO, ILLINOIS 
Branch Offices: 
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New York Richmond Jackson Memphis San Francisco 
Albany Columbus Dallas Nashville Los Angeles 
Boston Louisville Oklahoma City Pittsburgh Portland 
Philadelphia New Orleans St. Paul Salt Lake City Atlanta 





EXPORT DEPARTMENT 
<> nue MACHINERY COMPANY OF AMERICA 
‘0 Coameame 
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Municipal and County 
Engineering 


DESIGN, CONSTRUCTION, OPERATION AND MAINTENANCE 
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No. 2 


TRINIDAD RECORDS 
That No Other Bitumin- 


ous Paving Material 
Can Equal 


BUFFALO, NEW YORK 


Bryant street paved with Trin- 
idad Lake Asphalt in 1881. 
Now 39 years old and still in 
perfect condition. Maintenance 
cost only $0.03 per yard per 
year. 
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A bridge 


of streets 


A colossal bridge spanning the Atlantic Ocean 
from New York City to London would be 3233 miles 
long. If 18 feet wide, it would require 34,140,480 


square yards of material to pave it. 


This tremendous yardage only represents the total 
street areas that have been paved with Trinidad 
Lake Asphalt in New York, Philadelphia, Chicago, 
Buffalo, Washington, New Orleans, Toronto, Kansas 
City, Cincinnati, Milwaukee, Columbus and Harris- 


burg. 
LAKE 
Gas ASPHALT 


“* Nature-made and Nature-tested”’ 





is being used in vastly increasing amounts throughout 
the world. Jt has been proved that it will withstand 
the ravages of traffic and the elements longer and at 
less maintenance cost than any other bituminous ma- 
terial known. It is a native lake asphalt, seasoned 


for centuries. 


Write for ‘‘ lhe Asphalt Time Table.’’ 


The Barber Asphalt Paving Co. 


PHILADELPHIA 
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Kentucky Rock Asphalt 


On 7% per cent Grade 


In the Fall of 1919, Kentucky Rock Asphalt was 
laid on the Germantown Hill, a particularly diffi- 
cult piece of road at the edge of Dayton, Ohio. 
The stretch is almost a mile long with a seven and 
one-half per cent grade. 

It was an avowed test of the non-skid qualities 
of Kentucky Rock Asphalt. Farmers alung the 
road were skeptical, and some of them openly op- 
posed to surfacing with the asphalt. Today these 
same men are enthusiastic advocates of Kentucky 
Rock Asphalt. Those formerly opposed to the 
improvement testify that they have not seen a 
horse slip or an automobile skid on the hill since 
it was paved with Kentucky Rock Asphalt. 


Ready Mixed; Laid Cold 


Kentucky Rock Asphalt offers a non-skid surface 
because its mineral aggregate is a hard, irregular 
silica sand. The minute sharp edges of the sand 
always give a perfect traction. 

Kentucky Rock Asphalt is a sheet asphalt ready 
mixed by Nature in the correct proportions. It is 
laid cold on an ordinary stone, slag or concrete 
base. No special mixing or heating plant; no ex- 
pert or skilled labor is required. 

Once the material is spread and rolled it is ready 
for traffic—a perfect sheet asphalt surface with 
many points of superiority over ordinary types. 

Kentucky Rock Asphalt is absolutely water- 
proof. It does not crack, roll, buckle or bleed. 


Best Road at Least Cost 


Because Kentucky Rock Asphalt is laid cold, 
without any special mixing or heating plants, and 
without skilled labor, it is available for County 
Highways, where the cost of other high-class ma- 
terial would be almost prohibitive. Experience 
with Kentucky Rock Asphalt has proven the main- 
tenance to be so low that the road almost pays 
for itself in a few years. 


Write for our booklet F. It will show you the 
wav to build better roads at a reasonable cost. 


Kentucky Rock Asphalt Co. 


INCORPORATED 
717 Paul Jones Bidg. LOUISVILLE, KY. 
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AN improved asphaltic 

concrete pavement 
composed of finely ground 
slag and especially pre- 
pared asphalt. 


Bitoslag has demonstrated 
in practice that is is de- 
signed to meet all the de- 
mands of modern traffic. 


Write for descriptive matter. 


Bitoslag Paving Co. 


90 West St., New York, N. Y. 


Concrete Roads 
must be 
reinforced 


It is demonstrated beyond doubt that to 
make concrete roads proof against heavy 
motor traffic, weather and time a fabric of 
steel must be incorporated in the concrete. 


Several great States have so ruled. 


| 
American Steel and Wire 


Company’s 
Concrete 
Reinforcement 


Fulfills every engineering requirement. 


Send for our book on road building 


CHICAGO 
NEW YORK 
CLEVELAND 
PITTSBURGH 
DENVER 
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TEXACO 


ASPHALTIC 
FOUNDATION 





Asphaltic Concrete 
Foundation Mixture. 


RESILIENT 


Why place the wearing sur- 


face of a street on a rigid, 
non-resilient base? 


It is the same as placing it 
on a rigid iron anvil and 


then hammering it. 


Why not put the same street 
surface on a resilient base of 


asphaltic concrete? 


It is then the same as plac- 
ing it on a slab of rubber 
and hammering it—it’s dif- 
ficult to break it because of 
the asphaltic concrete’s re- 


siliency. 





Wearing Surface being 
placed on Asphaltic Con- 
crete Foundation. 


PERFECT 
BOND 


Why not use an Asphaltic Con- 
crete Foundation under the 
asphaltic wearing surface? 

An Asphaltic Concrete Founda- 
tion is composed of a mixture of 
crushed stone or gravel, sand and 
asphaltic cement. 

This combination of materials is 
pliable and flexible, and there- 
fore does not crack under the 
varying changes of temperature 
as a rigid foundation does. 

As both the foundation and the 
wearing surface are of the same 
character, there is a perfect bond 
between them. 








Traffic on TEXACO Asphaltic 
ConcreteWearing Surface laid 
on Asphaltic Foundation, 


Asheville, N. C. 


DISTRIBUTES 
LOAD 


The dense, resilient Asphal- 
tic Foundation distributes 
the traffic load over the sub- 
this is the first duty 
of a foundation course. 





base 


Furthermore, it absorbs the 
IMPACT of the weightiest 
traffie. 


[Specifications furnished on request] 


The Texas Company 


ASPHALT SALES DEPARTMENT 
17 Battery Place 


New York Jacksonville Chicago Houston 
Philadelphia Tampa Cleveland 

Richmond New Orleans Oklahoma City Minneapolis 
Boston Memphis Kansas City Wichita 


New York City 


Des Moines 
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Truscon Curb Bars 


Protection for Concrete Curbs— 
Corners of Walls, Columns, etc. 


“PIONEER” 


Highest Quality Asphalts 
Any Melting Point, Any Ductility, Any Penetration 


We are now using Mexican Oil, both straight and com- 
pounded, and Mexican Asphalt made the ‘‘PIONEER 





Truscon Curb Bars provide a substantial protection 


and reinforcement for concrete curbs, also for exposed WAY” is a little different, and we think a little better 
corners of walls, pilasters, columns, platforms, side- than any other. It will pay you to investigate. 

= ‘ il ‘ ; 
wae, — remnymanerstel ween ie mente Neate, REMY OUR POLICY: ‘‘A personal interest in every order, 
galvanized after forming. Positive anchorage—no sep- An earnest endeavor to please.’? 


arating or splitting of concrete at corners. Owing to 
their rigidity and cnnvenient size, Truscon Curb Bars 


6 
are easy to handle and install. Furnished either straight 6 99 
or curved; 15-in. protecting edge. 


Truscon Edge Protectors provide a l-in. protection 
edge, ample for many conditions, such as corners of 


platforms, walls, etc. 
It’s New It’s Different It’s Efficient 


TRUSCON STEEL CO. ' 
Made from a specially compounded rubber-like base. 


Youngstown, Ohio It is like repairing concrete cracks with a liquid rubber, 
TRUSCON Warehouses and Sales Offices in Principal only it will last longer. 


PRODUCTS pete THE PIONEER ASPHALT CO. 


Reinforcing Steel, Metal Lath, Steel Windows, 
Steel Buildings, Pressed Steel, Cement Tile, etc. LAWRENCEVILLE, ILL. 


Ruberoad Cement 


TRUSCON 
STEEL CO 














How Do You Reach Buyers of Municipal Bond Issues? 


When your town has a bond issue to sell, how do you offer it to the bond market? Are 
you content to advertise in the local papers and accept the offer of your local bank or 
broker? Or do you make an effort to reach the hundreds of municipal bond dealers, scat- 
tered through a hundred large cities, whose business it is to buy your bonds? 


In 1919 some 6,000 municipal bond issues were floated. Many of these were sold without 
publicity at ridiculously low prices. But the majority of these issues were advertised among 
municipal bond dealers and, as a result of sharp, competitive bidding, brought higher prices 
on an average than any other class of securities. 


There are several hundred active bond houses making a specialty of municipal bonds. 
There are other hundreds that are occasionally in the market. And there are thousands of 
banks, insurance companies and private investors who are constant buyers of State, County, 
City, Town and District bonds. This is the market for municipal bonds. In 1919 its pur- 
chasing power exceeded a billion dollars! 


The key to this tremendous market is The Bond Buyer, a daily and weekly newspaper 
devoted exclusively to Government, State and Municipal bonds. Every dealer, bank and 
investor uses either the daily or weekly editions of this paper to keep in touch with new 
bond issues. 


Municipalities in every State in the Union select The Bond Buyer as the medium in 
which to publish official bond sale notices. Year after year it carries more of such adver- 
tisements than all other financial papers combined. 


Every municipality is invited to forward particulars of bond offerings for mention in the 


news columns of 
THE BOND BUYER 


‘*The Authority on Municipal Bonds’’ 
7 New York City 


67 Pearl Street 
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Careful Engineers Eliminate Every Danger from Expansion 


and from Contraction of Walks and Streets by Using 
ELASTITE EXPANSION JOINT as Follows— 


1. Longitudinally between the pavement and the curb. 
2. Longitudinally between the sidewalk and the curb. 
3. Between the sidewalk and the building to absorb vibration. 
4. Around sewer openings and manholes. 
5. Transversely about every 30 feet in the pavement. 
6. Transversely about every 30 feet in the curb. 
7. Transversely about every 30 feet in the sidewalk. 
8. Around all posts and obstructions. 
For particulars write 
THE PHILIP CAREY COMPANY 
33 Wayne Ave., Lockland CINCINNATI, OHIO 


= EXPANSION 
JOINT 
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| WM. E. DEE CLAY MEG. CO. 


Proprietors of MECCA CLAY WORKS 
MANUFACTURERS OF 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
| Flue Lining, Wall Coping and Fire Brick. 


| wonus { Hoccs, Parke Cosaty, ind. cn C. &E-1-E-R. on Chicago Office, 30 N. LaSalle St. 











| a THAT’S WHAT YOU NEED 
Faultless Service in Every Respect wuen taxine measurements 


That’s what you can rest assured you are getting when you use 


PIONEERS IN CONNECTION WITH THE 1- «elas 
IMPROVEMENTS MADE IN TAPE 


¥ More of them are in use than all other on because 
} they have for years consistently maintained the highest 
reputation. Send for Catalog No. 26. 


= THE LUFKIN RULE C70. seu ort nao wo, 












SEWER PIPE FIRE BRICK 


Fiue Linings — Wall Coping — Steam Line Conduit — Sewage Disposal Tanks — 
Fire Clay Meter Boxes 
IN STRAIGHT OR MIXED CARS. Manufactured of OHIO RIVER FIP” __AY. 


CANNELTON SEWER PIPE CO., Cannelton, Ind. 








rm Reitemestie Cement Tester Grand Prize Panama-Pacific 


International Exposition, 1915. 


Manufacturers of Cement, Cuncrete, Brick ax:d Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


Tinius Olsen Testing Machine Co. = *°O.Ntr'torrpnia ns 


PHILADELPHIA, PA. 











MURPHYSBORO PAVING BRICK COMPANY 
seus | “EGYPTIAN” BLOCK [eg 


by None 
MURPHYSBORO, ILLS. 





























PROMPT DELIVERIES. LET US QUOTE YOU PRICES. 








If you want a sure, durable 
and reliable road surface, buy 


MEDAL BLOCK 
The Block with experience behind it. 
Oldest inservice. Uuexcelled in quality 


Medal Paving Brick Company 
CLEVELAND, O. 


UVALDE 
ASPHALT PAVING COMPANY 


1 Broadway, NEW YORK. 
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The laborer is worthy of his hire 


All service is worthy of its hire and 
good service cannot be continuously ob- 
tained unless adequately rewarded. 


From the beginning of telephone history 
the American public has received the best 
telephone service of any country in the 
wo:ld. In proportion to the service ren- 
dered the people have paid less for this 
telephone service than any other country 
in the world. 


The reason why the American people 
have received the highest type of tele- 
phone service at the least proportionate 
cost is because the Bell System has been 
operated on a scientifically economic basis. 


One Policy 














Every device which inventive skill, engi- 
neering ability, labor and time saving talent 
has been able to create; every efficiency 
known to buying, operation, executive 
control and financial conduct has been 
employed. 


Public service companies feel the high 
cost of living as well as individuals. 
Pay them enough to make possible their 
giving good service. ‘There is no perma- 
nent saving in poorly paid service. 


In this land of opportunity none of us is 
willing to jeopardize his success or happi- 
ness by stinting the payment necessary to 
secure the most helpful and efficient service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


Universal Service 
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Springfield Wire-Cut Lug 











Your Community 


will Thank You 


Iron or steel fencing and railings are indis- 
pensable in giving the ‘“‘finishing touch’’ of 





IS WIDELY USED 


The square edges stay square, beauty and durability to public projects. 
due to the spacing lugs and Our cooperation directly with architects, en- 
beveled ends. Both Dunn gineers, public boards and committees in- 
Wire-Cut Lug and Frost Pro- i sures satisfaction. 
cess. Sewer and Building Write TODAY for Catalog. Special 
Brick—also very artistic Rug Designs Suggested and Executed. 
Face Brick. ° ° ° 

Cincinnati Iron Fence Co. 
e e . ° 3304 Spring Grove Ave. 

Springfield Paving Brick Co. CINCINNATI, OHIO. 
SPRINGFIELD, ILLINOIS i Manufacturers of Ornamental Iron Work, Plain and 


Ornamental Steel and Iron Fencing, Flower Vases, 
Settees, Wire and Iron Window Guards, Pipe Railing, 
Folding Gates, Etc. 





THE CUMMER ROAD ASPHALT PLANT 


THREE SIZES THREE UNITS 
Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 


THE F. D. CUMMER & SON COMPANY 


CLEVELAND, OHIO New York Office, 19 West 44th Street | 


| “BEREA” | 
| Sandstone Curbing 








S IMPRo 
30'S INPRO 
Pioneer in the field “PERMANENT ° 
PRODUCED BY CRrosore ot 
The Cleveland Stone Co. For Wood Block Pavements 

f Main Offices: No Bleeding—No Bulging 
| Union Bidg., 1836 Euclid Ave. CLEVELAND. OHIO Republic Creosoting Co., Indianapolis, | Ind. 

Western Offices: . Plants: Indianapolis Steesendiie’ Mobile Seattle orfolk 


Room 1112 Merchants Loan & Trust Bidg., Chicago 
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| 460 E. Pearl Street 








MUNICIPAL AND COUNTY ENGINEERING 





Contractors Get the Best Contracts 
and Make Most Money by Using 


The Improved Merriman Asphalt Plant 


Because possession of this plant insures good work, and because this plant handles more 
asphaltic material than any other plant and at less cost. 


Write for 
Capacities and 
full Information 


No Burned or 
Coked Asphalt 
or Clogged Pipes 





The Steam Melting arrangement eliminates all danger. You can not burn or coke the asphalt with a 
“‘Merriman”’ on the job. Trouble in the pipe line between the melting tanks and the weight bucket is 
cut out. All pipes and valves are steam jacketed. 


The “Merriman” is a One-Car Railroad Plant, 55 feet over all; built on special girder-type side sills. 
Large drum and kettle « apacity (a day’s run in each kettle); independent power units (making it possible 
to use different parts of a plant independently); mechanically operated mixer at end of car plant, ad- 
mitting motor trucks or wagons underneath. 


The East Iron 6 Machine Co., Lima, Ohio, U.S.A. 


Chicago Office, Marquette Building. 





LITTLEFORD 


TAR AND ASPHALT HEATERS 


Unexcelled in Road 
and Street Building 


For Contractors’ use on construction and 
larger repair work we recommend the 


LITTLEFORD 


Portable Tar and Asphalt 
Heater No. 48 


300 to 900 gallons capacity 


Reliable, sturdy, long-lasting heaters that 
are built to withstand the most severe 
usage. Compact design makes them easy 
to handle. 


Strong Durable Efficient 


Made of extra heavy plates well Proper design and strongest Kettle entirely within furnace 
riveted. Heavy axles and all wheremost wearoccurs. Heavy shell and over a large firebox. 
steel wheels. liners in firebox. Heats rapidly. 


Write for complete circular 


Cincinnati, Ohio. 
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Aerial Tramways. 
American Steel & Wire Company 


Air Lift Pumps 
Harris Air Pump Co. 


Armor Pilates. 
Truscon Steel Co. 


Asphalt. 
Barber Asphalt Co. 


Bitoslag Paving Co, 

The Barrett Co. 

Kentucky Rock Asphalt Co. 
Pioneer Asphalt Co. 

Sinclair Refining Co. 

Standard Oil Co. (Indiana) 

The Texas Co. 

Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
"‘Sarber Asphalt Paving Co. 
The Barrett Co. 
Bitoslag Paving Co. 
Sinclair Refining Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Warren Bros. Co, 


Asphait Floors. 
"Barber Asphalt Paving Co. 
The Barrett Co. 
Sinclair Refining Co. 
The Texas Co. 
Warren Bros. Co. 


Asphalt Machinery. 
Barber Asphalt Paving Co. 
Oummer & Son Co., The F. D. 
Bast Iron & Machine Co., The 


Asphalt Plante. 
Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Son Co., F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Railroad Plants. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Surface Heaters. 
Barber Asphalt Paving Co. 


Asphalt Tools. 
Barber Asphalt Paving Ce. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
Barber Asphalt Paving Co. 


Auto Fire Apparatus. 
Acme Motor Truck Co. 
Diamond T Motor Car Co. 
Duplex Truck Co. 
Federal Motor Truck Co. 
Garford Co., The 
Gramm-Bernstein Motor Truck 


Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Back Fillers, 
Austin Machinery Corporation. 
Pawling and Harnischfeger. 


Barber Brand Cold Repair Ce- 
men 
Barber Asphalt Paving Co. 


Bar Cutters and Benders. 
Koehring Machine Co. 


Bars, Reinforcing. 
Truscon Steel Co, 


Bermudez Road Asphalt. 
Barber Asphalt Paving Co. 


Binders, Rvad. 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Bitulithic Pavements. 
Warren Bros, Co. 


Bodies, Dump—Motor Truck. 
Columbian Steel Tank Co, 


es, Extension. 
Kalamazoo Fdy. & Machine Co, 


Brick Rattlers. 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co, 


Bridges. 
Lewis-Hall Iron Works. 


Buckets, Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger. 


Buckets, Dumping. 
Pawling and Harnischfeger. 


Buckets, Grab. 
Mead-Morrison Mfg. Co. 


Cableway Accessories. 
Sauerman Broa. 


Cableway Excavators. 
Sauerman Bros, 


Calculators. 
Kolesch & Co, 


Car Pullers, Electric. 
Mead-Morrison Mfg. Co. 


Car Unloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & lron Co. 


Castings. 
American Cast Iron Pipe. Co. 
Flower Valve Mfg. Co. 
U. S. Cast Iron Pipe & Fdy. Co. 


Cast Iron Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
Crane Co. 
U. S. Cast Iron Pipe & Fdy. Co 


Catchbasins. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Cement, Portland. 
Portland Cement Association. 


Cement Testing. 
Kirschbaum, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Centrifugal Pumps. 
De Laval Steam Turbine Co. 


Chimneys, Concrete. 
Truscon Steel Co, 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 


Concrete Mixers. 
Austin Machinery Corporation. 
Koehring Machine Co, 
Smith Co., T. L. The. 


Concrete, Reinforcement. 
American Steel & Wire Company 
Truscon Steel Co. 


Concrete Sewer Pipe. 
De Smet Quartz Tile Ce. 


Concrete, Tanks. 
Mensch, L. J. 


Concrete Tile. 
De Smet Quarts Tile Ce, 
Conduite. 
Cannelton Sewer Pipe Co, 
Philip Carey Co., The. 
Truscon Steel Co. 
Conduit Rods, 

Stewart, W. H. 
Conduits, Wood, Creosoted. 
Republic Creosoting Co. 

Consulting Engineers, 
Alvord, John W. 
Artingstall, Wm. 
Brossmann, Chas. 

City Wastes Disposal Co. 
Dow & Smith 

Flood, Walter H., & Co. 
Samuel A. Greeley 
Howard, J. W. 

Jones, Sam L. 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander 
Shields, W. 8. 

Van Trump, Isaac. 


Contractors. 
City Wastes Disposal Ce. 
Sullivan, Long & Hagerty 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Austin Machinery Corporation. 
Austin-Western Co., Ltid., The 
Barber Asphalt Paving Co. 
Good Roads Machinery Co., Inc. 
Koehring Machine Co. 
Littleford Bros. 

Smith Co., T. L. The. 


Contractors’ Wagons. 
Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 


Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischnfeger. 
Portable Machinery Co., Inc. 


Cranes and Hoists. 
Austin Machinery Corporation. 
Heltzel Steel Form & liron Co. 
Pawling and Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 
(Factory Floors, Bridge Fioors) 
Republic Creosoting Co. 


Crushers, Rock and Ore. 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 


Crushed Stone. 
Cleveland Stone Co., The 


Culvert Molds. 
Austin-Western Co., Ltd., The 
Storms Mfg. Co. 


Culvert Pipe, Cast Iron. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 


Culvert Pipe, Vitrified. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., Win. E. 


Culverts. 
Truscon Steel Co. 


Ourb and Gutter Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Curbing, Sandstone. 
Cleveland Stone Co., The 


Direct Oxidation Process. 
Direct Oxidation Process Corp. 


Drag-Line Excavators. 
Austin Machinery Corporation. 
Pawling and Harnischfeger. 


Austin-Western Road Machin- 
ery 


Drain Tile. 
Dee Clay Mfg. Co., W. E. 


Dryers. 
Cummer & Son Co., The F. D. 


Dump Cars. 
Austin-Western Road Machin- 
ery Co., The 


Dump Wagons. 
Austin-Western Road Machin- 
ery Co., The 


Dust Laying Compound. 
Barber Asphalt Paving Co. 
The Barrett Co. 

Sinclair Refining Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Edge Protector. 
Truscon Steel Co. 


Elastite. 
Philip Carey Co., The. 
Electrical Wires & Cables. 
American Steel & Wire Company 
Elevating Graders. 
Austin-Western Road Machin- 
erv Co, 
Elevators. 
Cc. H. & E. Mfg. Co. 


Engineering Instruments, 
Kolesch & Co. 
Lufkin Rule Co., The 


Engines. 
Cc. H. & E. Mfg. Co. 


Excavating Machinery. 
F. C. Austin Machinery Co. 
Pawling and Harnischfeger. 
Sauerman Bros. 
Smith Co., T. L. The, 


Expansion Joint Compound. 
The Barrett Co. 
Philip Carey Co., The. 
Pioneer Asphalt Co, 
Truscon Steel Co. 


Explosives. 
E. I. du Pont de Nemours & Co. 


Fence, Iron. 
Cincinnati Iron Fence Co. 


Fillers (Paving Joint). 
Barber Asphalt Paving Co. 
The Barrett Co, 
Philip Carey Co., The. 
Pioneer Asphalt Co. 
Sinclair Refining Co. 
The Texas Co. 


Fire Brick. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. EB 


Flue Liners. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms, Road. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 
om (Wall Bidg., Constructica, 


Heltzel Steel Form & Iron Co. 
Gas Pipe. 

American Cast Iron Pipe Co. 

Cast Iron Pipe Publicity Bureau 

Crane Co. 

U. S. Cast Iron Pipe & Fdy. Co. 
Grab Buckets. 

Mead-Morrison Mfg. Co. 
Graders. 

Austin-Western Road Machin- 

ery Co., The 

Good Roads Machinery Co., Inc. 
Gravel Screener and Loader. 

The Jordan & Steele Mfg. Co.., 


Tne. 
Good Roads Machinery Co., Inc. 

Heaters (Rock and Sand). 
Littleford Bros. 

Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., Inc. 
Littleford Bros, 

Hoiste (Concrete, Gasoline and 
Hand). 

Pawling and Harnischfeger 

Hoists, Electric. 

Mead-Morrison Mfg. Co. 
Pawling and Harnischfeger. 

Hoists—Moter Truck. 
Columbian Steel Tank Co. 

Hoists, Steam. 

Cc. H. & E. Mfg. Co. 
Lewis-Hal! Iron Works, 
Mead-Morrison Mfg. Co. 

Hot Mixers, 

F. C. Austin Machinery Co. 
Barber Asphalt Paving Co. 

Hydrants. 

Flower Valve Mfg. Co. 

Inlets (Sewer). 

Dee Co., Wm. E. 
Madison Foundry Ce, 

Insulating Material. 

The Barrett Co. 
Pioneer Asphalt Co. 

Iron Fence. 

Cincinnati Iron Fence Co. 

Joint Fillers (Paving). 

The Barrett Co. 
Philip Carey Co., The. 

Kettles (Portable). 

Barber Asphalt Paving Co. 
Cummer & Son Co., The F: DP 
Good Roads Machinery Co., Inc. 
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Road Builders’ Equipment 
Revolving Traction Shovels 





Full-Revolving 
Self-Propelling 


Locomotive 
Cranes 


Mounted on Traction Road 
Wheels. Equipped with 
30-ft. Booms and 34-yard 
Clamshell Buckets. 


All Brand New 


Asphalt Plants 
Road Rollers 





F. MAYER, 53 W. Jackson Boulevard, CHICAGO, ILL. 
CONTRACTORS’ EQUIPMENT OF ALL KINDS » | 


OF 


Me Driven Street 
Cleaning Machinery 


Elgin Sales Corporation 


| 501 Fifth Avenue 


New York U.S.A. Chicago 


at do You Want to Buy? 


] If you want to be relieved of the annoy- | 
| ance of extensive correspondence and } 
} calls from salesmen who do not understand } 
| your needs, just write a brief letter to us | 
| stating your requirements and we shall im- } 
} mediately place you in touch with the § 
i} manufacturer best qualified to serve you. 


} Municipal and County Engineering 
| 538 S. Clark St. 


1340 Old Colony Bidg. § 





CHICAGO, ILL. 















FOR STORING «»0 RECLAIMING, 
LOADING 4~>o UNLOADING 


id OVER 2000 users 
. CARS, TRUCKS ano WAGONS 
DOES THE WORK OF 


i BY PMs FROM 6 TO I2 MEN 
oe Pee tei Reet), AND KEEPS EQUIPMENT MOVING 


WRITE FOR LITERATURE 




















"PORTABLE MACHINERY CO.PASSAIC N.J. 


Is This YOUR Copy of 
Municipal and County Engineering? 


Articles are appearing in each issue which 
you will want to read and which you should 
preserve for future reference. 

Be sure that a copy of each number be- 
comes a part of YOUR library. The sub- 
scription price is $2.00 per year in the 
United States. 

Send in your subscription order to 


538 S. Clark St., Chicago, III. 





In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 








16 


MUNICIPAL AND COUNTY ENGINEERING 


VoL. LIX—No. 1 





—--——--—- -— 








BUYERS’ GUIDE 








Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm. E. 


Mastic. 
Pioneer Asphalt Co. 


Meter Boxes. 
McNutt Meter Box Co. 


Mixers, Asphalt. 
Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Sons Co., Tne F, D. 


Mixers Concrete. 
Austin Machinery Corporation. 
Kochring Machine Company. 
T. L. Smith Co. 


Mixers—Mortar. 
Cc. H. & E. Mfg. Co. 


Moids (Pipe & Culvert). 
Heltzel Steel Forin & Iron Co. 


Motor Fire Apparatus. 
Acme Motor Truck “o 
Diamond T Motor Car Co. 
Duplex Truck Co. 
Fede:a. Motor Truck Co. 
Gattora Motor Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 

Kissel Motor Car Co. 
Lewis-Hail Iron Works, 
Packard Motor Car Co. 
Pierce-Airow Motor Car Co. 


Motor Trucks. 
Acme Motor Truck Co. 
Duplex Truck Co. 
Diamond T Motor Car Co. 
Federal Motor Truck Co. 
The Gramm-Bernstein Motor 

Truck Co, 

Kissel Motor Car Co, 
Lewis-Hal! Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Truck Flushers, Sprinklers 
and Oilers. 
Acme Motor Truck Co 
Austin Machinery Corporation. 
Diamond T Motor Car Co. 
Duplex Truck Co, 
Federal Motor Truck Co. 
Gartord Motor Truck Co., The 
The Gramm-Bernstein Motor 

Truck Co. 

Kissel Motor Car Co, 
Lewis-Hal! Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Municipal Castings. 
Dee Co., Wm. E. 
Madison Foundry 


Packing. 
Pioneer Asphalt Co. 


Paints (Asphalt). 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt Co. 


Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Meda! Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
National Paving Brick Mfra. 


Assn. 
Springfield Paving Brick Co. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 
Barber Asphalt’ Paving Co. 
The Barrett Co, 
Philip Carey Co., The. 
Pioneer Asphalt Co, 

Paving Joint Filler. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co, 

Paving Machines. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Ce, 

Paving Plants (Asphalt). 
Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Bast Iron & Machine Co. 
Good Roads Machinery Co., Inc. 
Smith Co., T. L. The. 
Warren Bros. Co. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co, 
The ‘Texas Co. 


Pipe Manufacturers. 
American Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 


Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 
Austin-Western Road Cach. Co. 


Portable Paving Plants, 
Austin Machinery Corporation. 
Cummer & Son Co., The F. L. 
East Iron & Machine Co.. The 
Good Roads Machinery Co., Inc. 
Warren Bros. C 0 


Portable Stone Bins. 
Austin-Western Road Machin- 


ery Co. 
yood Roads Machinery «‘o., Inc. 
Pumps. 
Cc. H. & E. Mfg. Co. 


De Laval Steam Turbine Co. 
Harris Air Pump Company. 
Smith Co., T. t., The. 


Reinforcing For Pavements. 
American Steel and Wire Co. 
Truscon Steel Co. 


Roud Building Material. 
Barber Asphalt Paving Co. 
Kentucky Rock Asphalt Co. 
Sinclair Refining Company. 
rhe Texas Co 

Road Binder. 

Barber Asphalt Paving Co. 
The Barrett Co. 

Pioneer Asphalt Co. 
Sinclair Refining Company. 
Slauuard Vi cv. (imuialia) 
The Texas Co. 

Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Road Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Road Graders. 
Austin- “ey Road Machin- 
ery Co., 
Good Roads nahtnsey Co., Inc. 


Round Machiners 
Austin Machinery Corporation. 
Austin-Western Road Machin- 

ery Co., The 

Barber Asphalt Paving Co. 
Cummer & sun Co., Ine F. D. 
East Iron & Machine Co.. The 
Good Roads Machinery Co., Inc. 
Mayer, F. 
Warren Bros. Co. 


Road Planer. 
Austin-Western Road Machin- 
ery Co, 


Roed Olle and Preservatives, 
Barber Asphalt Paving Co. 
The Barrett Co. 

Standard Oil Co. (Indiana) 
The Texas Co. 


Road Rollers. 
Austin- tg oy Road Machin- 
ery Co., Th 
Barber ‘Asphalt Paving Co. 
Good Roads Machinery Co., Inc. 


Rock Crushers, 

Austin-Western Road Machin- 

ery Co., The 

Good Roads Machinery Co., Inc. 
Rock and Sand Heaters. 

East Iron & Machine Co., The 
Roofing Material. 

Barber Asphalt Paving Co. 

The Barrett Co. 

Philip Carey Co., The, 

Pioneer Asphalt Co. 

The Texas Co. 

Warren RFros. 
Sand Dryers. 

Cummer & Son Co., The F. D. 
Saw Rigs. 
. H. & E. Mfg. Co. 


Cleveland Stone Co. 


ers. 
— ee Road Machin- 
ery Co., 
Good Roads Machinery Co., Inc. 


Scrapers, Drag Line. 
Pawling and Harnischfeger. 
Sauerman Bros. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Roud Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 


Serapers, Power. 
Sauerman Bros. 


Sewage Treatment. 
Direct Oxidation Process Corp. 
Electrolytic Sanitation Co, 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 


Sewer Castings. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Co. 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co.. W. E 
Clay Products Association. 


Sewer Rods. 
Stewart, W. H. 


Sidewalks (Stone). 
Cleveland Stone Co. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery. 
Austin Machinery Corporation. 
Good Roads Machinery Co., Inc. 


Special Castings. 
Crane Co. 
Flower Valve Mfg. Co. 
U. S. Cast Iron Pipe & Fdy. Co. 


Sprinklers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, —_ and Sash. 
Truscon Steel Co. 


Steel Tapes. 
Kolesch & Co, 
Lufkin Rule Co., The 


Stone Crushers. 
Austin-Western Road Machin- 
ery Co. 
Stone Curbing. 
Cleveland Stone Co. 


Stone Elevators. 
Austin-Western Road Machin- 
ery Co. 
Stone Flagging. 
Cleveland Stone Co. 


Stone Spreaders. 
Austin-Western Road Machin- 


ery Co. 
Burch Plow Works Co. 


Stone Screens. 
1 Road Machin- 


ery Co, 
Good Roads Machinery Co., Inc. 
Street Cleaning Machinery (Horse 


wn). 
Austin-Western Road Machin- 
ery Co., e 


Street Crossings. 
Cleveland Stone Co. 


Street Flushers (Horse Drawn). 
Austin-Western Road Machin- 
ery Co. 


Street Paving Material. 
Barber Asphalt Paving Co. 
The Texas Co. 


Street Sprinklers (Ilorse Drawn). 
Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Survey: ~’ Instr..ments. 
Ko!.. « & Co 


Lufkin Rule v«., The 


Sweepers. 

Austin Machinery Corporation. 

en Road Machin- 
ry Co., The 

‘Elgin Sales Corp. 


Tamping Machines. 
Pawling and Harnischfeger. 


Tanks, Water 7. 
Mensch, L. J 


Tar and Pitch. 
The Barrett Co. 
Philip Carey Co., 


Tar Heaters. 
Littleford Bros, 


The. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 
Dow & Smith 
Walter H. Flood 
Howard, J. dl 
Kirschbraun, Lester 
Van Trump, Isaac, 


Traction Engines. 
Austin-Western Road Machin- 
ery Co., The 


Traction Engines (Oil or Kero- 
sene). 
Austin-Western Road Mach. Ce. 
Tractors. 


Austin Machinery Corporation. 


Trench Braces. 
Kalamazoo Fdy. & Mach. Co. 


Trench Machinery. 
Austin Machinery Corporation. 
Kalamazoo Fdy. & Machine ce 
Pawling and Harnischfeger 


Trinidad Lake Asphalt. 
Barber Asphalt’ Paving Co. 


Turbines, Steam. 
De Laval Steam Turbine Co. 


Valves. 
Coldwell- “ieee Co. 
Crane Co. 
Seaver Valve Mfg. Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite, 
Warren Bros. Co. 


Water Main Cleaning. 
— Water Main Cleaning 
0. 


Water Pipe. 
yl oy Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 


Waterproofing. 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt Co. 
The Texas Wo. 
Truscon Steel Co. 


Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 


Water Softener. 
The Refinite Co. 


Water Works Supplies and Equip- 
ment. 


American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
Cold well-Wilcox Co. 

Crane Co. 

Flower Valve Mfg. Co. 

McNutt Meter Box Co. 
Pennsylvania Salt Mfg. Co. 


Wheeled Scrapers. 
Austin-Western Road Machin- 
ery Co. 
Winches, Vertical Capstan or Fric- 
tion Dram. 
Mead-Morrison Manufacturing 


Wire Rope. 
American Steel & Wire Company 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood 
Barrett Co., The 
Republic Crecsoting Co. 
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MOTOR TRUCK OPERATION AND ACCOUNTING LIX 














Facts and Figures on Motor Haulage in This Field 


Presented herewith are numerous facts and figures on 
the performance of motor trucks in the municipal and 
county field, as contributed to this Motor Truck Section 
of Municipa, AND County ENGINEERING by various 
workers in this field. 

Mr. Wm. H. Lynch, Superintendent of the* Depart- 
ment of Streets and Public Improvements of Harrisburg, 
Pa., writes: 

“The Department of Streets and Public Improvements 
of the City of Harrisburg, Pa., has been using trucks 
entirely in its various needs for transporting material 
used in the work of the Department. 

“This has been found to be the most economical means 
of doing this work not only on account of the quantity 
of material that can be handled but also on account of 
the time saved. 

“\Ve are not in a position to give comparative figures 
with respect to horse and motor haulage, but we feel 
safe in saying that the motor haulage is by far the 
cheaper of the two.” 

Mr. Albert P. Fall, Production Manager of the Toledo 
Bridge & Crane Co., Toledo, Ohio, writes: 

“We have never kept detail record of cost, but in com- 
parison with cost of horse haulage, we would estimate 
our cost of motor haulage to be possibly 30 to 40 per 
cent. less, and, in addition, about 50 per cent. or more 
time is saved.” 

The General Manager of the Columbus, Delaware and 
Marion Electric Co., Marion, Ohio, writes: 

“Our 2-ton Republic truck is used for transporting 
linemen and line material for construction work, such 
as is undertaken by central stations. We doubt whether 
data on truck operation of this character would be of 
interest to you, but we would say that this truck has 
been entirely satisfactory, so far as actual operating con- 
ditions are concerned, but the cost per car mile is very 
high due to the small number of miles traveled per 


a 


See ILAMBERT} 


month. In other words, for the month of May the cost 
per mile was 45.5c, which cost included interest on the 
truck, insurance, depreciation, gasoline, oil, grease, re- 
pairs, labor and a pro rata proportion of the initial cost 
of the tires. This is about an average month.” 


Data on Acme Truck Performance 


Mr. Sanford M. Young, Village Clerk of Palmyra, N. 
Y., and former Supervisor of Wayne County, N. Y., 
writes: 

“The Town of Palmyra and the Village of Palmyra 
have each purchased one of the 2-ton Acme models with 
hydraulic hoists and we can say that we are very much 
pleased with the work they are doing. 

“Last season the village spent about $3,000 for teams 
with not very pleasant results. This year when we have 
spent this amount of money, we will have from two to 
three times the amount of work done and we will have 
about $2,000 paid on the truck. Our street superin- 
tendent has not so far employed a single team and the 
truck has handled the full job. 

“The Town of Palmyra has had a like experience in 
the use of their truck and have now purchased a light 
l-ton truck for handling the lighter work. 

“T am not in a position now to give definite tables of 
results accomplished but the above general statements 
signify how we feel about trucks.” 

Mr. Thos. C. Guldin, County Highway Superintendent. 
Bluffton, Ind.. writes: 

“Wells County, Indiana, owns and operates three 5-ton 
Acme motor trucks. These trucks are used by the County 
Highway Department for hauling material on the roads 
for repair and maintenance and for pulling graders and 
drags. 

“These trucks are giving good satisfaction so far as 
hauling is concerned. We have not kept accurate fig- 
ures on each truck. We haul from five to six tons of 
material to the load. This variation is due to road con- 





ACME HOOK AND LADDER TRUCK AS OPERATED BY THE FREDONIA, N. Y., FIRE DEPARTMENT. 
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Do you know why ** The 
Nations’ Freight Car” has 
“The Famous Drive that 
Came from a Famous Gun?” 
It is one of many features 
of advanced engineering that 
have a direct bearing upon 
your own haulage problems. 
The reasons are interestingly 
explained in a book that will 
come by return mail at your 








request. 


Economy versus Cheapness 


Diamond T for fifteen consecutive 
years has maintained a definite 

‘transportation standard. The 
standard has been, and is, not low 
price, but lowest final coét. 


Constant adherence to that ideal 
explains the lasting satisfaction of 
Diamond T ownership. 


Diamond T Motor Car Co. 


4564 West 26th Street CHICAGO, ILL. 
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ditions. We average approximately 75 to 80 miles per 
day in hauling. One of these trucks is capable of aver- 
aging 225-ton miles per 10-hour day. We figure 25 
miles with a 2%-ton load a day’s work for a team at 
$5 per day, which would be 30-ton miles per 10 hrs. This 
would be 16-2/3c per ton mile for a team. Counting 
the same rate for the truck for 225-ton miles per day 
would equal $37.50 of work done or as much as seven 
and one-half teams would do. 

“The trucks use approximately 20 gallons of gasoline 
each day which at present costs us 27.5c per gallon 
which equals $5.50. They average from three to four 
quarts of motor oil each per day which costs us 63.3c 
per gallon at present. This makes about 60c worth of 
motor oil per day. We use less than 40c of transmission 
oil and cup grease per day. We pay our drivers $4.25 
per day. Thus you will note that our operating ex- 
penses average approximately $11 per day. I am unable 
to give you a definite idea of the average cost of repair 
and depreciation on the trucks, but judging from the ex- 
penses last year and estimating the present value of each 
truck, I am confident that $14 per day for depreciation 
and repairs would be amply sufficient. This makes op- 
erating expenses, repair and depreciation amount to $25 
per 10 hour day, or 11-1/9c per ton mile. 

“For pulling graders, I do not consider them so eco- 
nomical because you cannot operate a grader properly 
when running in high speed. 

“T also believe that a 3'%4-ton truck would be more 
economical for our work on account of the fact that 
.5-ton trucks loaded are too heavy and cumbersome for 
ordinary gravel and macadam roads.” 

Mr. Alex. Crowe, Superintendent, The Western Gas 
Construction Co., Fort Wayne, Ind., writes: 

“We are operating three Acme trucks and they are 
giving us excellent service, our repairs being reduced to 
a minimum. 

“We haul rough and finished castings, deliver same 
to our own plant and all over the city, also cinders, dirt 
and do general hauling around the plant. 

“We have no competitive figures on account of our 
having adopted the Acme truck first and later on adding 
two more.” 

Mr. S. W. Greenland, General Manager of the In- 
diana Service Corporation, Fort Wayne, Ind., writes: 

“Our Acme truck was bought and equipped with a 
tower, used in taking care of the repairs on trolley wires 
in the city of Fort Wayne. It has been in continuous 
operation for the past three years and the service we 
have had from it has been quite satisfactory. This truck, 
however, does not make any great mileage and is al- 
ways on paved streets, where the operating conditions 
are of the best. We consider, however, that the serv- 
ice we have had from the truck has been highly satis- 
factory.” 

Dr. J. N. Smith, Superintendent of a state institution 
at Salem, Oregon, writes: 


“We purchased a 2-ton truck in March, 1919, from 
the Acme Motor Truck Sales Company, Seattle, Wash. 
“This truck has been in constant use since that time, 
in general institutional hauling. The institution is located 
about 4/2 miles south of Salem. All our freight and sup- 
plies must be hauled this distance. 


About half of the 
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way is paved, the balance being rough dirt road. Be- 
sides the general freight and supplies, we have hauled 
120,000 brick, and approximately 1,500 cords, 4 ft. fir 
slab wood. The truck was heavily overloaded at times 
hauling the wood. 

“We have no accurate figures for comparison of the 
costs of truck and horse hauling. We are, however, 
very well satisfied with the Acme, as we have spent 
nothing on it for repairs, aside from new spark plugs 
and a fan belt, and new rear tires, and it has never 
been laid up for repairs since we have had it.” 

Mr Berton H: Couse, Superintendent of the Lake 
View Cemetery Association, 12316 Euclid Ave., Cleve- 
land, Ohio, writes: 

“We have been using an Acme 2-ton truck for about 
three years and are entirely satisfied with its service. 

“Our truck is fitted with an all-steel, hydraulic hoist, 
dump body, and we haul cinders, sand, crushed stone, 
soil for excavations, etc., also freight such as drums of 
chloride, stone vaults, limestone dust. 

“Tt has not been entirely practical for us to figure costs 
because our work is seasonal, scarcely any hauling be- 
ing done in winter, and we do not use the truck every 
day in summer—but we do know from experience, that 
we can haul more cinders from a distance of two or 
three miles with one driver and the truck, than we can 
with two drivers and two teams on dump wagons.” 

Mr. E. M. Dormer, Clerk of the Township of Fayal, 
Eveleth, Minnesota, writes: 

“We have been using an Acme 5-ton truck for the 
past year—for hauling road material, pulling a grader 
and pushing a snow plow. We have not made up any 
figures on operating cost, but find it much cheaper than 
horse hauling, and the truck has given good satisfaction 
in every way. However, for a general purpose truck, 
we would not recommend anything larger than a two 
or three-ton truck.” 

Mr. J, N. Clark, City Clerk of Zeeland, Mich., writes: 

“Some time the first of this year we purchased an 
Acme truck for our Fire Department. It is used ex- 
clusively for that purpose. We do no other hauling 
with it, but often 25 men of the department ride in on 
it returning from a fire. We have found this truck to 
be a very ‘satisfactory one, and we consider that we got 
a very good car for our money. We have no basis on 
which to compare the costs of this truck, for the rea- 
son that heretofore our apparatus was pulled by hand 
to the fires.” 





Data on Garford Truck Performance 


Mr. Thomas K. Priddy, County Surveyor, Van Wert, 
Ohio, writes: 

“Under favorable conditions, I find that hauling by 
team in our county is very expensive compared with the 
hauling by trucks owned by the county. 

“After two years’ experience, I find that the service 
you get from the trucks is dependent largely upon the 
men who operate them. The first year we had consider- 
able trouble and would have had this trouble no matter 
what trucks we had owned, because of the lack of op- 
erators of good judgment. This year our expense on 
the Garford trucks has been practically nothing. We 
endeavor to employ men who will take an interest in 
the work and obey those over them, and I feel we have 
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A Columbian Lightning Hoist and Dump Body mounted on one of the Government FWD 
trucks. The Indiana State Highway Commission has 65 trucks with this equipment. 


Performance Counts In Road Building! 
That is why the 
Columbian Lightning Hand Hoist 


is so often specified when ‘purchasing road equipment. Its 
record of successful performance in the past assures you of 
its ability to serve you satisfactorily and economically in the 
future. No matter what kind of a truck you are using, the 
COLUMBIAN LIGHTNING HOIST in connection with 
a Columbian Steel Dump Body will increase the efficiency 
of your road building equipment by it’s speed, capacity, 
and ease of operation. | 

The COLUMBIAN LIGHTNING HOIST is based on mechanical 


principles so simple that there is practically no chance for it to get out of order, 
yet so sound that one man can easily dump a 5-ton load. While it has been 
built with the idea of quality rather than price, yet the first cost is so reasonable 
that this, together with the absence of maintenance costs, makes the Columbian 
Hoist a most satisfactory purchase from the standpoint of economy. 














PATENTED Write us today for our illustrated circular No. 96 and learn 
how Columbian Dumping Equipment can serve you. 


COLUMBIAN STEEL TANK CO. 





“TANKS FOR THE WORLD” “ESTABLISHED IN 1894." 
4519-1625 WEST 12thSTREET XANSAS CITY, MISSOURI. 
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been very successful in this matter. I instructed the 
operators that it is not the great amount of material 
that they haul a day that makes the work successful, but 
rather a fair day’s work and constant attention given to 
all parts of the truck, even to the very smallest details. 

“After having the supervision over the Garford trucks 
in this county for over two years, I can recommend them 
very highly.” 

Mr. Geo. N. Schoonmaker, Asst. Commissioner, Divi- 
sion of Water, City of Toledo, Ohio, writes: 

“We have two 1%4-ton model Garford trucks in our 
tapping service, these cars supplanting two 34-ton trucks 
of the same make which were in service continuously 
for six years up to the beginning of this year. 

“Tt was upon the strength of the known performance 
that the latter were bought, and I am quite satisfied that 
no mistake was made in our purchase, inasmuch as nor- 
mal, useful car life is considered to be about five years 
when as a matter of fact these cars gave us good service 
for six years and were only supplanted on account of 
heing inadequate as to size. 

“T am not prepared to give you up-keep cost data on 
these cars, but will say that same would compare quite 
favorably with all the types of cars we now have which 
will cover about five different makes.” 

Mr. Stephen E. Vosburgh, Superintendent of a State 
Institution at West Pownal, Maine, writes: 

“T am sending the information regarding Garford 
truck tabulated below, estimate for coal haulage alone, 
as until this summer the truck was used almost exclu- 
sively for that work. 

“It has given satisfactory service, an estimate being 
difficult to place a value on, as during the summer months 
it does work which otherwise would not be possible, ex- 
cepting with the duplication of our horse equipment. 
During these summer months our horses are used for 
farm work, the truck being able to unload our coal with 
seldom a demurrage charge. The improvement which 
has been suggested by experience is the use of trailers 
so that loading and unloading could be performed with- 
out idleness on the part of the transporting power. 
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Detail information of the operation of the Garford 
3-ton truck is as follows: 


Distance hauled—1%4 miles (up-hill grade, fair road.) 
Trips per day—7; Load—3 tons. 

Gasoline—1 gal. for each trip. 

Oil—1 qt. per day. 

Tires—good for about 6,000 tons. Cost $600. 
Trucks—good for about 25,000 tons. Cost $3,066. 


Cost of Operation 


Cet C8 DURE obo cccccessvewsoseees 10%c per ton 
CO OE OE tikes cea seescviesvevess 4c per ton 
ee OE oi cicciesewiawssenarta 15c per ton 
RE ie PD is bccadwewsncewseses acne 4c per ton 
Total cost Of GUOTRIION. 2466s cccsccees 33%c per ton 


Cost of Depreciation 


i er 10c per ton 
DORTOCIBTION OF TOMER ..iccccccesccvess 15c per ton 
Total cost of depreciation ..............25c¢ per ton 
Total cost of operation and depreciation 58%c per ton 


Total cost of hauling coal with teams over the same 
road, without figuring any depreciation of teams, 75c 
per ton. 

Efficient Loading 


Delay in loading or unloading is the thief which steals 
untold motor truck profits. Every motor truck operator 
should give the loading and unloading question the clos- 
est attention. 

First consideration, of course, must be given to the 
type of body. In the lumber trades, steel rollers im- 
bedded in the body platform and equipped with ratchets, 
facilitate the loading operation, as well as unloading. In- 
terchangeable bodies, semi-trailers, castered hand trucks 
and other devices which roll onto the truck platform 
solve various loading problems. 

The arrangement and height of loading platforms, in- 
cluding the installation of overhead monorail tracks, aid 
the handling of many kinds of freight. 

Special loading equipment speeds up truck operation in 
many lines of work. Coal, gravel, sand or crushed stone 





WHITE TRUCK AS OPERATED BY THE MEDAL PAVING BRICK CO., OF CLEVELAND, OHIO. 
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MEAD-MORRISON SERVICE 


LIFTS THE LOAD OF INDUSTRY 


Mead-Morrison material-handling equipment, backed up by Mead-Morrison 
Service, is doing valuable work and saving time and money in varied lines of 
the nation’s industry. 


Mead-Morrison Engineers have, in each unit of the Mead-Morrison line, 
built a material-handling machine whose power, dependability, economy and 
length of life has been proven by performance. 

No problem is too intricate for this efficient combination of utility and service. Mead- 


Morrison engineers see to it that the purchaser not only gets the proper equipment, but that 
each piece is utilized to assure maximum usefulness. 


MEAD-MORRISON 
Truck- Winch 


shown here is a practical illustration of the Vertical Capstan Winch in operation. One man, 
with the aid of the Winch, is enabled to move this heavy piece of machinery weighing sixteen 
thousand pounds. Without the Mead-Morrison Winch its handling, with any number of 
men, would be a difficult problem. 

—TRUCK WINCH DISTRIBUTORS— 











Auto Truck Equipment Co., Pittsburgh, Pa. Intéerboro Hoist & Body Co.. Brooklyn, N.Y. William Ogden, Indiarapolis, Ind. 
Edward R. Bacon, San Francisco, Calif. Kunkel Wagon Co., Baltimore, Md. Springfield Commercial Body Co , 

Horizontal Hoist Co., Chicago, IIl. Mansfield Steel Corporation, Detroit, Mich. Springfield Mass. 
Hummel Mfg. Co., St. Louis, Mo. Motor Truck Equipm’t Co., Philadelphia, Pa. The Truck Engineering Co., Cleveland, Ohio. 


MEAD-MORRISON . 
MANUFACTURING COMPANY 
726 Prescott Street EAST BOSTON, MASS. | Pe 
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A FLEET OF FIVE 6-TON TITAN TRUCKS IN 


can be loaded into a truck within a few seconds if hop- 
The trucks can get into position 
For 


pers are constructed. 
either underneath the hoppers or alongside them. 
the loading of these materials from freight cars the use 
of a tilting hopper which is attached to the side of the 
car is excellent. A gang of shovelers can keep these hop- 
pers filled while the trucks are on the road. 

Where the installation is of a temporary character, por- 
table endless belt or bucket conveyors will quickly load 
sand, gravel, coal or crushed stone from a pile to the 
truck. 

Some types of work require the use of a crane hoist 
and I-beam track mounted upon the truck itself. Power 
winches operated directly by the truck engine cut loading 
delays in other kinds of truck operation. 


Unloading 


Unloading has been given just as much study as load- 
ing by efficient truck makers and operators. As a result, 


Ree Oa meena ee 








ASPHALT SERVICE. 


time-saving devices which serve a wide range of require- 
ments have been perfected. 

In some classes of work, the truck body lends itself 
to speedy load removal. This is true of coal delivery and 
contracting work, where dump bodies elevated by hoists 
operated by the truck engine power, are useful, enabling 
the operator to remove the load almost instantly. In 
some types of coal delivery the body instead of being 
tilted is bodily elevated so that coal can be chuted to 
the bin. 

For removing heavy objects from the truck platform, 
swinging crane apparatus has been devised. To prevent 
the truck from tipping when the crane is in operation, 
folding outriggers are used. Overhead monorail systems 
also are used for this purpose. 

Power winches are used to aid in the unloading of 
heavy objects. Telephone companies use these truck 
winches also for laying cables and to assist in unloading 
the heavy spools of cable. 

Just as interchangeable bodies and semi-trailers re- 


GOVERNMENT TRUCK, 
ORIGINALLY WITH AMMU- 
NITION BODY, AS EQUIPPED 
WITH DUMP BODY FOR 
CONSTRUCTION WORK BY 
THE NEBRASKA STATE DE- 
PARTMENT OF PUBLIC 
WORKS. 
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DUPLEX TRUCKS 


BUIitdsegT FOR BUSINES S&S 








Careless Truck Buying 
Makes Transportation Cost Too Much! 


The Truck is a Piece of Business Machinery. 


It Should Represent the Most Economical 


Method for Doing its Particular Job. Buy Your Truck on That 
Basis—And it Will be a Good Investment 


R! SING costs and the shrinking value 
of the dollar to a large extent can be 
offset by intelligent buying. 

A steadily increasing number of business men are 
getting the facts and then buying their trucks on the 


basis of the facts. 


There are many good trucks on the market. But 
value in a truck, very much like character in a man, 
isn’t always completely revealed by what the eye 


can see. 


Back of every Duplex Truck are Fundamental 
Principles—of design and of construction—factors 
that result in the remarkable degree of service value 
in Duplex trucks for the man who buys. 


There is Nothing Somebody Else Can Do to 
Save a Man From Paying the Price 
of His Own Limitation or 
His Own Carelessness 


Look in the used car columns of your local paper. 


Note the number and makes of trucks offered for 
sale and think about all the reasons. 


In one day in three cities 324 different used trucks 
were listed forsale—and not one Duplex among them. 
Are these trucks for sale because they were not 
bought right? 

There is something significant here when you stop 
to analyze it. 

Why is this tendency to standardize on Duplex 
so noticeable of late years? 

The answer is very likely that trucks are more and 
more being bought on the business basis of service de- 
livered and what the service costs over a period of years. 


This is a Time for Intelligent Buying 


A truck is just as much a piece of business equip- 
ment as any other piece of machinery. Its value is 
in what it does and how cheaply it does it. 

Transportation is a necessary part of every business. 


A truck gives a business man transportation facili- 
ties—at a high or a low price. [t depends on the fitness 
of the truck for its job. 

Now take a man who buys a truck for his business 
without getting all the facts first. Later he discovers 
that his truck is not as economical as it should be. 
He sells it at a sacrifice and gets another—and so on. 
Finally he buys the truck he should have selected 
the first time. 


What is the result ? 
He pays too much for his transportation. Hzs costs 
for trucking are not right. 


The Duplex Users of Today Are Probably the 
Most Intelligent Buyers and Users 
of Trucks in America 


Think of this—ninety per cent of the Duplex 
dealers have been distributing Duplex Trucks ever 
since this company was first organized. 

What does this signify? It shows for one thing 
that their customers have found the Duple: Truck 
to be a successful truck for them. 

The great significance of all this is that Duplex 
users stay Duplex users. Many of them had tried 
out five or six different makes of trucks before they 
got their first Duplex. 

The whole history of this business shows that 
when a man buys his first Duplex it is only a little 
while until he standardizes on Duplex. 


Get the Facts for Yourself 


We have hundreds of letters from users in our 
offices that show some very remarkable facts. They 
are not edited. The letters stand just as they were 
written. 

If you are a truck user and want to read these 
letters write us and we will send them to you for 
your private perusal. For ethical reasons we do not 
care to publish them. 


What Do You Think? 


Duplex 4 - Wheel Drive 


The Duplex Limited 


Thoughtful men have entire confidence in the Duplex 
Limited—feeling that this high speed Duplex is a safe 
investment because of the fact that it is a Duplex. 

Medium capacity—Pneumatic Tired—Two Wheel 


Many companies in the heavy duty fields say that the 
Duplex 4-Wheel Drive is the only successful truck they 
ever owned. 

If your kind of work has proved too much for the 





ordinary truck—you will find that the Duplex dealer ti OS |) Drive—Full Electrical Equipment—here is a Speed 
near you can give you some really interesting facts. Wee ee ey Truck that Jasts. Strong, rugged, mechanically and 
Many owners still seem to be using the wrong kind OR ‘SUSINES constructively right—it handles as easily and smoothly 


of trucks. Get the Duplex facts. as a passenger car—and at a minimum of upkeep. 


Duplex Truck Company 
Lansing v Michigan 


One of the Oldest and Most Successful Truck Companies tn America 
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duce loading time in many cases where the load-handling 
period is abnormal, so likewise do they serve to reduce 
unloading periods. Under good conditions, in fact, semi- 
trailers have been known to cut haulage costs one-third. 

Special equipment for the loading and unloading of 
bricks affords an example of the enormous saving that 
results from the eliminatior of unnecessary loading or 
unloading delays. 

The possibilities for reduciag transportation expenses 
materially through the use of proper body equipment or 
auxiliary equipment are so great that no truck operator 
should feel satisfied to abandon the subject after a super- 
ficial examination. 

Solving Transportation Problems 

Every business man with a haulage problem has at his 
command today a ready, reliable and gratuitous source of 
assistance and co-operation in the solution of his trans- 
portation problems. 

Truck users and prospective truck users are learning 
that the modern truck salesman may be depended upon 
to bring to their attention points of view which con- 
tribute materially toward the correct solution of their 
hauling problems. 

A few of the higher grade truck manufacturing con- 
cerns train their salesmen in the transportation problems 
of a great many different lines of business. A real truck 
salesman knows he is selling more than a truck—he is 
selling transportation. He has equipped himself with a 
wealth of information of great value to the prospective 
truck user. 

If you think there is the remotest possibility of your 
being able to use trucks to advantage, talk the matter 
over with a competent truck salesman. Such a man 
can be properly called a Truck Transportation Engineer. 

Do not labor under the misapprehension that if you 
permit an interview with a truck salesman you will 
thereafter be indefinitely “hounded.” No truck sales- 
man will waste time on you unless he knows you can 
use his truck to your advantage. Armed with his knowl- 
edge of truck transportation problems and complete data 
on your proposition, he can easily determine whether you 
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can use his truck to advantage or not. If not, he will 
waste no time on you. If, however, you ought to motor- 
ize, he can very readily and conclusively prove that fact 
to you. In either event, there is no occasion for innum- 
erable calls and indefinite argument. Any man who at- 
tempts to sell you a truck on any other than a scientific 
proof of the profits it will make for you, is not a sales- 
man at all. He is merely a walking catalog and as such 
may be shut up and laid aside. 

Send for a real truck salesman—a man who can solve 
your problems. 

Bodies 

Motor truck utility depends much upon body design. 
A body unsuited for the work which it must perform 
causes loading and unloading delays that sometime result 
in unprofitable operation. Therefore, it is just as im- 
portant for the motor truck purchaser to give as close 
heed to body equipment as he does to the truck he selects. 

Seven types of bodies serve most of the uses to which 
a motor truck is put. These are: (1) platform, with 
or without stakes or stake gates; (2) box bodies, for 
castings, bricks, etc.; (3) express bodies, covered and 
with slatted or screened sides; (4) rack bodies, for light 
bulky material; (5) van bodies, for perishable groceries, 
furniture, pasteboard box goods, etc.; (6) dump bodies 
or elevating bodies for contracting work, or coal delivery : 
(7) tank bodies for gasoline, milk in bulk, road oiling and 
flushing, fuel oil. 

Special types of work require special types of bodies. 
Granite or marble dealers and heavy machinery haulers, 
for instance, use a low-hung platform body; telephone 
companies use bodies especially constructed to accommo- 
date tools, wire and equipment. Winches usually are 
mounted on these bodies. Barrel makers use bodies 
which enable them to pile barrels high and even on top 
of the cab. Some inter-city or rural motor express trucks 
are equipped with huge van bodies with enclosed cabs 
for driver protection. One big furniture dealer has had 
marked success with inter-changeable van bodies, a pre- 
loaded body being swung quickly onto the chassis in place 
of the empty one. 








WHITE TRUCKS AS OPERATED ON ASPHALT PAVING WORK. 
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Some types of bodies are intended to accommodate so 
heavy and huge a bulk that the semi-trailer style of con- 
struction is used to distribute the weight more evenly. 

Progressive manufacturers have made a thorough 
study of the body question and prospective truck owners 
would be wise to avail themselves of this invaluable in- 


formation. Inspection 


Systematic, thorough inspection is essential to econom- 
ical truck operation, whether one, 50 or 150 trucks be in 
service. It cuts maintenance cost and operating expenses, 
reduces depreciation, increases operating efficiency and 
“tones up” the driver. An operator of a fleet of nearly 
800 trucks recently declared that inspéction actually de- 
creased operating expenses by 20 per cent. 

Some of the better truck makers maintain inspection 
service of varying degrees of efficiency. If an owner 
cannot avail himself of this service he should have an ex- 
pert inspect his trucks at least once a month. A thorough 
inspection requires at least two hours’ time. The in- 
spector should check a printed form report, noting after 
actual test the condition of the various parts of the mo- 
tor, governor, radiator, carburetor, ignition system, 
clutch, grease cups, transmission, steering mechanism, 
rear axle, chassis, body, cab, brakes, etc. 

This monthly report constitutes the eyes of the truck 
owner or fleet manager. It tells him whether the driver 
is competent, whether the truck is overloaded or other- 
wise abused. It gives him a check upon his repair serv- 
ice, showing whether it is up to standard, and, most im- 
portant of all, it is the best insurance against possible 
breakdown or troubles. It is truly a “stitch in time” 
policy. 

Some of the larger fleet owners have their own in- 
spection service highly organized. The inspectors have 
the power to send a truck to the service shop if they 
deem it necessary. They are responsible only to the fleet 
manager, thereby furnishing him with a check upon his 
maintenance and operating divisions. 

Know What Your Truck Costs 
The value of maintaining a cost and performance rec- 
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ord of motor truck operation is obvious. Except those 
who do keep such records, however, few appreciate just 
how invaluable they are. 

Some inexperienced truck operators are prone to dis- 
miss the task of maintaining records with the argument 
that it is a waste of time and money. To the contrary, 
experience proves that time and money thus invested 
yield handsome returns. 

Said a user of six trucks recently: 

‘“‘A few months after we instituted a cost and perform- 
ance record system, we were able to spot leaks which ac- 
counted for 25 per cent. of our expense of operation.” 

Another user, a contractor operating 10 trucks, re- 
cently declared that even the owner of two trucks should 
maintain records. 

“It furnishes,” he said, “comparative figures to show 
just which truck is being operated efficiently. When rec- 
ords show high operating cost it sounds the alarm to in- 
vestigate the cause, whether it be the fault of the driver, 
the operating system, or the truck itself.” 

The most important function of cost records, however, 
is to furnish the operator with a basic and accurate figure 
which will permit of no delusion as to the cost of doing 
business. This is especially important in contracting, 
trucking and other lines of business in which haulage is 
a principal item. In such business, in fact, success or 
failure often depends solely upon a true knowledge of 
transportation costs. 

Unless the operator chooses to install one of the vari- 
ous cost system forms which are sold at a nominal sum, 
it is simple for him to devise one that fits his own busi- 
ness. But it would be advisable for the operator to study 
these systems before attempting to perfect one of his 
own, as they embody the experience of thousands of 
truck users. 

Building Mississippi Roads With U S. Trucks. 

One of the leading road contractors in the Delta coun- 
try of Mississippi is S. K. Jones, of Friar’s Point, Miss., 
Memphis, Tenn., and Little Rock, Ark. 

Mr. Jones has, during the past year and a half, han- 


ROAD BUILDING MACHINERY OWNED BY WASHINGTON COUNTY, COLORADO, WITH KISSEL TRUCK IN THE 
FOREGROUND. . 
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dled the biggest contracts let in Coahoma, Quitman and 
Franklin Counties, Miss., and is rapidly enlarging the 
scope of his operations. 

During the past year he built 75 miles of gravel roads 
in Coahoma County, Miss., with a crew of some two 
hundred men and seven trucks—four U. S. among them. 

The U. S. trucks in his fleet have made a splendid 
record. They were built for heavy road building. 

The average haul from cars to road work has been 
from two to three miles. The trucks, which are loaded 
with a Byers Auto-Crane, are averaging 100 miles per 
day, making from 20 to 25 trips, and averaging 8 miles 
to the gallon on gasoline. All the trucks are fitted with 
U. S. Steel bodies, having automatic tail gate release and 
spreading device, and each saves the work of four men in 
spreading gravel on the roads. 

According to Mr. Jones’ carefully kept figures, each 
truck has done the work of eight teams, and at one- 
fourth the cost. His figures further show the economy 
of U. S. over the others used, in that his U. S. equip- 
ment has given twice the mileage of the others at one- 
half the operating cost. 

After the hardest kind of service last summer and 
fall, over new roads, no roads, fresh fills, etc., the U. 
S. equipment was overhauled in January of this year, 
and the average cost per truck for inspection, parts and 
labor was $48.39 per truck. Under the working condi- 
tions, this is a remarkably low overhauling expense. 

The Borough of Bergenfield, New Jersey, has a 1%4- 
ton Bethlehem truck in use for collecting garbage and 
refuse and also for use on road repairs. It has been in 
service since April, 1919, and has given good satisfaction 
advises Mr. John M. Radford, chairman of: the Public 
Improvements Committee of the Borough. He states 
that the truck has been called upon to do more than is 
ordinarily expected of a truck as many of the streets, 
where refuse is collected, are not yet accepted and are in 
very poor condition, but the truck “gets there.” Mr. 
Radford states that there is no comparison between the 
cost of motor truck and horse haulage, as twice as much 
work can be accomplished with trucks and at less expense 
than by team. This is an interesting statement of expe- 
rience as some municipalities use horse-drawn equipment 
in municipal refuse collection, arguing that the frequent 
stopping to load makes truck collection uneconomical. 


Captains of Industry Seek Relief from Transportation 
Congestion 


The increasing complications and difficulties of the 
transportation jam, in the throes of which the nation 
has been gripped since the war, has brought forth dras- 
tic comment from leaders of industry throughout the 
country who are becoming more and more concerned 
over the need of a practical solution to the vexing and 
appalling problem with which commerce of the United 
States is confronted. 

A consequent result of discussion by these representa- 
tive business men is a greater realization than ever of 
the inter-dependence of railways and truck-transport. It 
has become more forcefully apparent to industry that 
fulfillment of the demand for additional transportation 
facilities is imperative. 

Within the last few weeks scores of business execu- 
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Acme 
Proved Construction 
Wins Contracts 


Acme trucks are definitely successful in contract- 
ing and engineering work. The principle of 
“proved units—Acme constructed’’ assures cer- 
tainty in performance—a vital quality in this 
service. 


It is literally true that the contractor “‘banks” 
on his transportation facilities. The success of 
his bid is usually dependent upon the economy 
and efficiency of his haulage units. 


The proved dependability of Acme trucks en- 
ables the contractor definitely to forecast his 
haulage costs. He may accurately gauge this 
hitherto uncertain item of his bid. Proved 
construction eliminates the costly delays and 
repairs which upset running schedules and pro- 
gress of work. 


Over 21% of Acme trucks go into this service. 
This fact alone is indicative of their usefulness 
and merit. Let us give you more complete 
data on Acme performance. Write for our 
booklet. 


Built in 1, 1%, 2,3% and 5 ton models 
ACME MOTOR TRUCK COMPANY 
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tives who are in close touch with the situation have made 
ms such ardent appeals for wider utilization of the motor 
; truck as a means of relieving the railroads of unprofitable 
and wasteful short-haul shipments that the question has 
been taken up on every side. 


One of the strongest appeals was contained in a state- 
ment of William G. McAdoo who declared that, “the 
country has outgrown our railroad facilities and it will 
be a long time before the railroads can be brought up 
to the needs of the country. The most practicable as 
well as the most immediate relief that can be provided 
is through good roads and the motor truck.” 

The opinion of business men generally is that the 
truck is deserving of unqualified support from every 
branch of industry. 
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All Gramm-Bernstein worm drive models carry, as stand- 
ard equipment, accessories which are essential to the 
satisfactory operation of any truck, and which are worth 
$550 to $600 at today’s prices. 


The Gramm-Bernstein Motor Truck Co. 


LIMA, OHIO, U. S. A. 
Builder of the First Liberty (U.S.A.) Truck 


The Garford Definite System 
of Service to individual truck 
owners has been fundamental 
in the accomplishment of 


Garford Low Cost Ton-Mile. 


WALNUT 
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THIS IS THE 


Heltzel “Lightning” Loader Skip 


It is perfectly designed and built for its 
special purpose—strong and rigid, prop- 
erly reinforced and fortified. 
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Collapsible—readily moved about. 


Adjustable to any condition—high car, 
low truck, or vice versa—easily oper- 
ated. It will decisively cut operating 
costs and increase profits. 
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Periodically during each year Garford 
expert service men go from our factory 
to every Garford owner. They thor- 
oughly inspect each truck, ride with the 
driver on the job, and make minor ad- 
justments. Written reports of these 
inspections are sent to factory for anal- 
ysis, and recommendations are made 
direct to owners by our Maintenance 
Department. 
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T R uUCKS | The Heltzel Steel Form & Iron Co. 
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HE country is entering a period of road-building. Projects which 
were planned during the war are being put into effect. The Federal 
Government has made large appropriations, to be spent conjointly 
with appropriations by the various states. Good roads have become a 


watchword of post-war progress. 


There is occasion for reflection in the fact that the greatest of ancient 
empires was conspicuous for its road-building. The Roman roads were 
the railways and telegraph of an age that did not know steam and electricity. 
They were the pathways of the imperial couriers and the imperial legions. 
These roads were the girders that held the empire together. It is custo- 
mary, today, to admire the Romans for their practical sagacity, nowhere 
better exemplified than in their road-building. 


In a manner“‘history repeats itself’ in our newly bestirred zeal for con- 
structing good highways. What to the Romans was a national necessity, 
has become for us an urgent need; and this by virtue of a modern inven- 
tion—the motor car. I look for much advancement to grow out of the 
“motor age,” and I am certain that this advancement will be contingent 
upon the attention we give to the improvement of our roads. 


Those of us who have made observations 
for two decades have seen wondrous 
changes resulting directly from the use of 
the pleasure automobile. Once the city 
was the city, and the country was the 
country. Today they merge into one an- 
other. The city man knows the country 
as never before—is glad to have access 
to it and to live in it when possible. The 
country man knows the city and fre- 
quents it often. Small villages of yester- 
day have become the rural metropolises 
that one finds here and there, every- 
where. This is all good, for it is well 
that a nation be knit together in the 
spirit of mutual understanding and in a 
reciprocity of advantages. 


But there are better arguments for good 
roads than those which apply merely to 
the pleasure car. We are told, on the 
authority of the Government, that farm- 
ers lose $300,000,000 yearly in marketing 
their crops, because of bad roads. This 
is too much to waste. We should con- 
template this figure in connection with 
the high cost of living. 


There is no more serious problem before 
us today than the matter of reducing the 
cost of getting the products of the farm 
to the table of the consumer. One step, 
at least, in the solution is plain—better 
roads. 


As an instrument of economy the motor 
truck has not yet come into its own. 
Efficient servant as it is in certain re- 
stricted realms, it now awaits the further 
development of interurban and country 
highways to reach the measure of its full 
attainment. It has power and speed that 
put it outside the class of the horse- 
drawn vehicle, and a nimbleness and 
flexibility which gives it a certain advan- 
tage over the railways. It is my expecta- 
tion to see it assume more and more the 
function of the “short haul” as its own 
peculiar province: in part, relieving the 
railways of those duties which they are 
least able to perform; and in part, ex- 
panding the field of our national trans- 
portation system. 


I say, therefore, all speed to the good road movement! It will cheapen 
our methods of distribution and help to bring the people of our country 
closer to each other. I commend its common sense and practical wisdom. 
It may be less spectacular than some of our other national issues, but it 
strikes deep into the roots of fundamental progress. 
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HOW IN THE SOLUTION OF OUR OWN TRUCKING 
PROBLEMS HALL TRUCKS HAVE GIVEN BETTER 
TRANSPORTATION TO ALL THE WORLD 


THE reason HALL Trucks so admirably meet the transportation prob- 
lems of modern business is a simple one. 

As makers, handlers and transporters of heavy structural steel for more 
than forty-six years, this company had its own trucking problems. 

None of the many trucks we had tried proved equal to the difficulties 
we _ to meet. None lasted sufficiently long in our unceasing, heavy 
work. 

So we decided to build our own trucks—transports capable of with- 
standing severe punishment over a period of many years. 

And thus was born the HALL Truck five years ago. 

As steel analysts and manufacturers, Hall engineers knew the capabili- 
ties of truck strength and endurance. As truck users in the most difficult 
of truck usage, they knew the users’ need. 

HALL Trucks, therefore, are designed and manufactured by men 
whose forty-six years’ experience in the study of heavy transportation 
problems has peculiarly fitted them for the task of producing the world’s 
most durable truck. 

HALL Trucks have solved our own hauling difficulties. They have 
more than met the expectations of other users. 

Business men find HALL Trucks lastingly dependable. HALL 
Trucks are serving hundreds of business men with marked ability and 
freedom of repairs. 


It will pay you to look into the Hall line and see why it 
is the foundation of so many high-grade hauling systems. 


Address Sales Manager, 19 Roby Street 
LEWIS-HALL MOTORS CORPORATION 


Manufacturer of the HALL Trucks. 
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She LEWIS-HALL IRON WORKS 32'55"% 


DETROIT, MICHIGAN. 34 
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EDITORIALS 














ENGINEERS SPONSOR A POLITICIAN 


Engineers, now as never before, are interesting them- 
selves in the political fortunes of men whose success 
in politics will favorably affect the engineering profes- 
sion in a material way or will advance causes in which 
engineers, as a class, are interested. An Illinois case 
furnishes an interesting example. 

Two prominent engineers, of Chicago, have circular- 
ized the membership of a Middle Western engineering 
society on behalf of an Illinois candidate for the United 
States Senate. The candidate is a promoter of the 
best type. His engineer sponsors refer to him as “A 
constructive genius with the rare faculty of securing 
capital and putting it to work for the good of the 
people. It is such men who have made possible the 
practice, promotion and development of the profession 
to which we belong.”’ In passing let it be said that this 
view of the promoter comes much closer to the exact 
truth than statements frequently made by engineers on 
this subject. 

The merits of the candidate are presented to engi- 
neers from their own point of view. He is further 
described as a man who “has constructed many impor- 
tant enterprises, which have furnished employment to 
thousands of workmen, and given the widest opportun- 
ity for the exercise of engineering ability.” Through- 
out, the appeal is to enlightened self-interest as well as 
to altruism, and it should be effective. 

We are glad to see engineers interesting themselves 
in such matters. Certainly it is better to attempt in- 
fluencing events than to remain inactive until after the 
event and then grumble at the turn of affairs. It re- 
mains to be seen how far the class interests of engi- 
neers will carry them counter to their cherished political 
faiths and affiliations. But that engineering societies 
and individual engineers are getting more active in 
politics is a sign we hail with pure delight, for it is an 
evidence of the sort of growth which promises so much 
for the future of the professison. 





SUPPORT FOR INLAND WATERWAYS 
DEVELOPMENT 

The platforms of both the Republican and Demo- 
cratic parties indorse the development of inland water- 
ways and promise actively to promote such develop- 
ment. The construction industry may well rejoice at 
the prospect thus revealed, for the development of 
inland waterways will provide a congenial task for the 
industry and by ultimately relieving rail congestion will 
quicken constructional activities throughout the coun- 
try. As long as the traffic is as heavy as at present we 


see no prospect of the railways meeting successfully 
the dem. :ds made upon them, except by diverting 
much of the present rail traffic to trucks and water- 
ways, trucks for short haul freight and waterways for 
some of the long haul freight. Frankly, we do not 
think the railways can again meet the requirements 
imposed on them except those requirements be reduced. 
We hope engineers will not feel called upon to de- 
fend the railways against competition. In fact, the 
surest way to keep the railways under private owner- 
ship, if that is so highly desirable as many think, is 
to relieve them of their excess burdens. To reach this 
conclusion one need not pay much attention to the 
details of railway ownership controversies. The rail- 
ways simply are not making good. Construction lags 
and industry falters because of the impotence of the 
railroads. It is true politicians have sinned against 
the roads but do not forget this was made possible 
only by popular support, based on earlier transgressions 
of the railway managers. So, in arguing the merits of 
waterway development, we hope the construction in- 
dustry will keep clear of all considerations pertaining 
to the roads except the prime one, that they are inade- 
quate and can attain adequacy only through relief. 


The most important waterway project now before 
the country is the St. Lawrence River-Great Lakes pro- 
ject, which will make of the lakes an inland sea, easily 
reached from the ports of the world. There is a tre- 
mendous popular sentiment for this project in the 
Middle West and the only strong opposition to it, as yet 
developed, comes from the Port of New York. The 
greatness of New York is not challenged; every .Amer- 
ican is proud of that magnificent city, but the Middle 
West will insist on routing freight through channels 
which can keep it moving. Fourteen central states 
favoring the lakes-to-the-sea project will be represented 
at the Great Lakes-St. Lawrence Tidewater Congress 
to be held in Detroit, July 22 to 24. Spokesmen for 
commercial, industrial and agricultural interests will 
be heard. 


The project has such merit that it is bound to be 
realized in time and it is to be hoped that foredoomed 
efforts at obstructing its progress will not be attempted. 
Large scale engineering work will not be required at 
many points; the engineering work involved at present 
has to do only with the rectification of 46 miles of the 
St. Lawrence, between Lake Ontario and Montreal. It 
is probable this will be accomplished by the construction 
of four dams to submerge the rapids and to convert the 
river into a series of lakes. It is estimated the work 
will cost $150,000,000 and require five years. 
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STORAGE PLANT FOR ROAD OILS AND BITU- 
MENS MAINTAINED BY STREET DE- 
PARTMENT, WORCESTER, MASS. 








By James C. Blake, Commissioner, Street Department, 
Worcester, Mass. 


The City of Worcester, Mass., first began the applica- 
tion of heavy tar as a road binder in the year 1907, using 
at that time a small amount during the season. This 
increased during the intervening period up to the present 
time, and in the year 1919, 60,255 gals. were used on the 
City’s streets. 

The use of light tars was begun in the year 1914, the 
amount being 28,898 gals. and its use has steadily in- 
creased until in the present year, with the extreme short- 
age of road oil, in all probability the greatest quantity in 
the history of the City will be used. In the year 1919, 
122,401 gals. were used. 

The City first began the use of road oils in the year 








VoL. LIX—No. 1. 


sand applied on certain street surfaces ahead of the ap- 
plication of the oil, formed a material coating and acted 
decidedly advantageously in holding the street surface. 
One of the greatest advantages in the use of the light 
road oil was a slight asphaltic film which accumulated 
gradually on the top of the street, which proved to be 
ample to protect the street surface in the heavy summer 
down-pours, which occurred during thunder storms, and 
which necessitated thousands of dollars worth of repairs 
after a storm, previous to the adoption of the use of light 
road oils as a dust layer. During the war period, this 
same coating of oil on sand kept the street in perfect 
condition for two seasons, so that when skipping a street 
became necessary, the condition was as good as the 
previous year. 

In 1915 the City of Worcester used 606,198 gals. 25 
per cent. asphaltic road oil. During the war and im- 
mediately following the amount dropped as we were un- 
able to procure it, the 1919 amount being 414,929 gals. 

The contract for road oils for the City for the year 














VIEWS OF OIL AND TAR STORAGE TANKS OF STREET DEPARTMENT, WORCESTER, MASS. 


Tank No. 1 is 15,000 Gal. 


Direct Heating Tank for Heavy Bitumens. 
and are equipped with Steam Coils for Heating if used for Medium or Heavy Oils. 


Tanks 2 and 3 are for Medium and Light Tar and Oils 
Tanks 4 and 5 are for Light Road Oils only. 


Tank 6 is in rear of 2 and 3 and is for Road Oils only. At right of Tank 1, in left view, is shown the Portable Steam Heater used 
for Heating Cold Patch Composition and for Heating Tanks 2 and 3, and for Heating Cars of Heavy Bitumen set on Trestle for 


unloading. 
stored. 


1911. It has very consistently stuck to the use of an 
asphaltic base oil, all of its general practice showing that 
much better results are obtained by the use of an asphaltic 
base oil than that of a parafine base. It was the general 
practice in the City in the early days of the road oiling to 
use a heavy road oil of from 45 per cent. to 65 per cent. 
asphalt. At that time many of the streets were sprinkled 
with water, while a very few were covered with the oil, 
which was sanded. The use of the water was very de- 
structive to the street surface and experience in the use 
of the oil developed the fact that great maintenance sav- 
ing was made in using the road oil in the place of water 
sprinkling, which was finally discontinued entirely. One 


of the greatest savings to the City came with the chang- 
ing to the use of a 25 per cent. asphaltic road oil, thus 
eliminating the heavy grades of oil which required a 
larger quantity per square yard of application and also 
required the use of sand as a covering, although it was 
found in some cases, which fact could only be gained by 
experience in ihe use of the oil, that a light coating of 


Section of Trestle shown at left and rear of tanks, where Blocks, Brick and other Road Materials are unloaded and 


1920 called for 600,000 gals. of the 25 per cent. asphaltic 
road oil. The bids for 45 per cent. and 65 per cent. 
asphaltic road oil called for simply carload lots, in case 
of need arising for the use of either of these two grades. 

At the beginning of the use of road oils for sprinkling, 
the work was contracted. In the year 1914 the City of 
Worcester undertook the application of all road oils and 
tars itself. In the year 1914 a distributor was purchased 
from the Kinney Mfg. Co., of Boston, this being the first 
automobile distributor which that Company had ever put 
out. This machine, for the first production of a Com- 
pany in a new line, was remarkably efficient, and today is 
in constant use in the City of Worcester, not having as 
yet been supplanted by any machine in that City for the 
distribution of the heavier grades of bitumen. Many 
improvements were made by the workmen of the City of 
Worcester, some of which were adopted by the Kinney 
Mfg. Co. 

It has been the practice of the city, and I believe that 
it is the largest city in the East to do so, toconstruct all 
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of its own highway work and to build and repair a great 
deal of its different kinds of road machinery. In this 
connection, two automobile distributing outfits have been 
built in the city’s workshops, these outfits both being 
primarily for the distribution of the lighter grades of 
bitumen, either cold tar or road oil, but the heavier 
machine of the two is also one of the most successful 
distributors of bitumen which has come to our notice 
here. 

The original storage capacity for the heavy bitumens 
was a 10000 gal. tank, equipped with steam coils for 
many purposes. This was later added to by the acquisi- 
tion of a second tank, and both were installed at the 
north end yard of the Street Department, this being the 
only siding which the City of Worcester had at that time. 
At this yard the bitumen could be drawn from the tank 
cars by gravity into the storage tanks, but had to be 
pumped into the distributors from the storage tanks. 


During the course of the grade crossing elimination in 
the city, the railroad company was allowed to take a por- 
tion of the Salem street yard of the Street Department, 
which bordered on railroad property, and slope off with 
a dirt fill of the Street Department property. This 
proved to be a serious oversight on the part of the city 
officials. as no better siding facilities for Street Depart- 
ment purposes could be found in the city, than this 
particular location, had a retaining wall been erected at 
that time and the area belonging to the Street Depart- 
ment been preserved. Later on an attempt was made to 
obtain siding facilities at this yard, but was turned down 
by the railroad people, as not being practical of accomp- 
lishment. Later on a second attempt was made, which 
resulted in siding facilities being obtained at this yard. 
This siding gave a height of better than 29 ft. Between 
the head of the rail and the yard level below, and under 
these conditions was very favorable to the construction 
of tank storage facilities at this point, giving gravity both 
from the cars into the tanks and from the tanks into 
the distributors, eliminating all expense of pumping the 
oils and bitumens. 

Upon permission being granted for the construction 
of the siding, a lease was obtained from the Railroad 
Company for the very land which had been taken from 
the city by the railroad, and the construction of a trestle 
was begun, the entire trestle and all its equipment being 
constructed by the Street Department forces. 


The first installation of tank storage facilities was 
made with the two 10,000 gal. tanks, Nos. 2 and 3, shown 
in the accompanying photographs, immediately to the left 
of the larger direct heating tank, these two tanks being 
moved from the north end yard and installed in the 
positions shown. These tanks were equipped with steam 
coils and could be used either for the storage of the 
materials so heavy as to require heating before applica- 
tion, or for storage of the lighter road oils, wnichever was 
found necessary. The next installation was that of the 
two 3500 gal. tanks, one behind the other, Nos. 4 and 5, 
immediately to the left of the two large 10,000 gal. tanks. 
These were used entirely for road oils, having no coils. 
Later, on account of more or less leakage, through ex- 
pansion and contraction from the steam coils, it was 
thought wise to construct and install a large 15,000 gal. 
direct heat tank for the purpose of heating the heaviest 
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bitumens, both tar and asphalt, difficulty being experi- 
enced in bringing asphalt to the proper temperature for 
distribution in bituminous macadam construction, a leak- 
age of the coils causing foaming and difficulty in han- 
dling heavy asphalt. This tank has proven very ad- 
vantageous for the heating of both heavy tars and 
asphalts, it being found that after the desired temperature 
is acquired in the tank, which is equipped with the 
necessary thermometers for showing the temperature of 
the bitumen in it, that a very slight fire could be operated 
under the tank and the temperature still maintained at a 
very constant degree, much more advantageously than 
with the use of steam. 


As will be noted in the photograph, the direct heat 
tank, No. 1, is simply a large tank erected on the top of a 
fire box in a boiler-like arrangement with a large stack 
at the rear and a safety device at the front end of the 
tank, in case too much pressure is engendered in the heat- 
ing of the bitumen, to act as a relief valve. There are 
also installed in the proper locations manholes, through 
which a man can enter the tank to clean it properly. 


The final installation was a 8,000 gal. tank immediately 
in the rear of the two 10,000 gal. tanks, Nos. 2 and 3, 
shown in the foreground. It is used primarily for road 
oils and has no heating device. This complete installa- 
tion gives the City of Wozcester a total capacity of 
50,000 gals. storage for light and heavy bitumens and 
oils. In connection with the steam coils installed in the 
two 10,000 gal. tanks a portable boiler, shown at the right 
of the large tank, No. 1, for direct heating, was installed 
and has since become a permanent fixture, although it is 
a portable rig. This outfit, as will be noted, is.equipped 
with a tank for maintaining the heat in bitumens which 
can be drawn from the large tanks and mixed in the 
proper proportions and maintained at the proper heat 
for mixing in connection with the patching compounds, 
the compound being a combination produced from ex- 
perience from light and heavy bitumens used in general 
highway construction by the city by the foreman in 
charge of this particular division of highway work. 


As will be noted, proper outlet connections are installed 
on each tank for the loading of distributing trucks. 
These outlets are availible to the extent that four outfits 
may be loading at the same time. In connection with the 
discharging of the bitumens and oils from the tank cars 
in which they arrive at the trestle, for the heavy bitumens, 
such connections are made that an inside steam heating 
arrangement is contained in the draw pipes connecting 
with the tank cars. In this way freeze-ups in the dis- 
charge pipes from the tank cars are eliminated. The 
steam heating arrangement is equipped in such a manner 
that attachments can be made to any cars on the siding 
for heating previous to unloading, to bring the bitumens 
to the proper temperature, so that they may be run off 
into the storage tanks. 

In connection with the trestle siding a 4 in. main ex- 
tends the entire length of the trestle a distance of about 
200 ft., which has proper connections at proper inter- 
vals so that a tank car may be attached at any point that 
it is placed on the trestle, connections being made in such 
a manner that road oils and hot, heavy, bitumen may be 
unloaded from different cars at the same time. 

From this equipment the city has been able to distri- 
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bute as high as 16,000 gals. of road oil per day and 6,000 
to 10,000 gals. of hot, heavy bitumen, it being found en- 
tirely unnecessary on account of the quick delivery and 
on account of the heat which may be obtained in the 
proper manner from this system as it is equipped, to 
heat the bitumen in any way in the distribution between 
the storage tanks and the point of application to which 
it is sent. 

The entire construction of the tank storage shown, ex- 
cept for the brick work under the large direct heating 
tank, No. 1, was done by the Street Department forces, 
including the placing of most of the tanks. 











METHOD AND COST OF MAKING STADIA 
SURVEY OF 10,000 ACRE DRAINAGE 
DISTRICT 








By Charles E. DeLeuw, of Kelker, Gates & DeLeuw. 
Consulting Engineers, Conway Bldg., Chicago, IIl. 


A topographical survey of a proposed drainage district 
along Macoupin Creek in Greene and Jersey Counties, 
Illinois, was made last winter by parties under the 
writer’s supervision. The methods used in prosecuting 
the work were somewhat at variance with those ordi- 
narily followed and the writer believes that a brief de- 
scription of the survey with costs will be of interest to 
engineers engaged in drainage work. 

The land surveyed is bottom land along Macoupin 
Creek, the bottom varying between 1% mile and 1% miles 
in width. The total length is 20 miles. The shape of 
the bottom is irregular, there being bluffs of some height 
and irregularity at the sides and several considerable 
tributary streams with their secondary bottoms, all of 
which were covered. There is a timber fringe along all 
streams and in addition tracts of timber of varying sizes 
which aggregate approximately one-fifth of the land cov- 
ered by the survey. The work was done in January and 
February and good weather conditions obtained through- 
out. The area of the proposed drainage district is 14,000 
acres, but the survey covered only that portion subject 
to overflow or about 10,000 acres. 


The Stadia Method 


The stadia method was used in making the survey. 
Horizontal control was obtained altogether by small 
triangulations and circuits. A steel tape was used on the 
first day to check the stadia wires, after which all dis- 
tances were obtained by rod readings. Hubs were placed 
from 500 to 1,800 ft. apart by an experienced rodman. 
This man had no duties other than selection of points 
for hubs. The distances, vertical angles and azimuths 
were read forward and backward from each hub, and in 
case of minor differences the mean was taken. In case 
of any considerable errors developing the traverses were 
re-run. Traverses around circuits were plotted daily to 
check the closure. The allowable error was fixed at 
three-tenths of one per cent. From each hub sights were 
taken to locate all land lines, fences, property lines, 
streams, timber, improvements of all kinds and other 
topographical features. Elevations of ground were fixed 
with sufficient accuracy that contours with 1 ft. vertical 
could be plotted. As topography was taken at the same 
time that circuits for horizontal control were run, there 
was no duplication of effort. The stadia party consisted 
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of transitman, recorder and six rodmen. Three 12 ft. 
and three 14 ft. stadia rods were used. Four hundred and 
twenty-eight hubs were used in the entire survey, an av- 
erage of 21 acres being covered at each set-up. The 
maximum day’s work was 400 acres. It should be re- 
membered that there are only about 7%4 working hours 
in the day in mid-winter. 
Level and Transit Work 


The level party consisted of levelman and one rodman 
except on cross-section work when an additional rod- 
man was used. Levels were run over a majority of the 
hubs. In addition to this, the level party established per- 
manent bench marks, took elevations of all high water 
marks and cross-sectioned the streams at various points. 
The level party commenced work about February 1st. 
It did not function continuously and consequently flood 
conditions obtaining after March 1st hindered the work 
to some extent and made the cost rather high. 

Due to the fact that no bad weather interfered with the 
transit party, the notes were not reduced in the field, all 
of that work being done in the office. Reductions were 
made by means of a large scale graph having horizontal 
distances as abscissae, vertical differences as ordinates, 
and an arc of a circle showing degrees and minutes. Re- 
ductions of distances and computations of differences be- 
tween hubs were worked out with six place logarithmic 
tables. 

Cost Data 

In considering the following tabulation of costs, it will 
be noted that most of the rodmen were obtained at a 
low rate. The costs of the various portions of work 
were as follows: 

Transit Party 





Drainage Engineer 13% days at $10.00 ....... $ 135.00 
Transitman 40% days at $8.00 ............... 324.00 
Recorder 16 days at $6.00 ..........ccceccece 96.00 
Rodmen 41% days at $4.00 ................. 166.00 
Rodmen 185 days at $3.50 «0... sccccesececss 647.50 
EE cn ctdenkedstsbnovenunreiiedionnes 153.00 
DEED icvevdpaehenenebewnsekkinesese wees 31.77 
Traveling and other expenses .............-. 126.95 
WHE nscdstkncsanbuepeakbesetesetesuactal $1,680.22 
Level Party 
Levelman 2114 days at $6.00 .................. $129.00 
oe re 105.00 
TE vtdetravcbactmubencseowrensneebbswenl $234.00 
Reduction of Notes 
Drainage Engineer 6 days at $10.00 ............ $ 60.00 
Draftsman 8 days at $6.00 .......ccccccccccens 64.00 
Computer 1214 days at $5.00 .............0000- 62.50 
ME cnsinsatundasnaepbantadrci materiel $186.50 
Plotting Notes 
Drainage Engineer 13 days at $10.00 .......... $130.00 
Deafteman ZS Gaye at GOOD nc ciccvcsvccceses 184.00 
Computer 3 days at $5.00 ............. unededs 15.00 
TD dctdcctwid beederwaseateenineviinaianadl $329.00 
Tracing Map 
Draftsman 30% days at $8.00 ................ $244.00 
ED Kn thaedha kines ease bacesuandsbecasecetl $244.00 
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Summary 

Item Total Cost, Cost per Acre 

Dollars Cents 
i Ur $1,680.22 16.8 
SA -BED nbsckceeecnses 234.00 aa 
Reduction of Notes ........ 186.50 1.9 
Plotting Notes ............ 329.00 RR 
cs eer 244.00 2.4 
 ivcns sateen ctaw $2,673.72 26.7 

Conclusion 


In the writer’s opinion, the methods used on this sur- 
vey produce results which have as much accuracy as is 
necessary or desirable in work of this character. There 
is a possible error which might result from the accumula- 
tion of minor errors in closing traverses. The details of 
the topography are correct. From the map, an accurate 
paper location of new channels can be made with very 
close estimates of cost. Acreages of various tracts of 
land subject to overflow and benefits may be computed 
in the office. 











THE CONSTRUCTION OF CRUSHED GRAVEL 
ROADS IN NEW HAMPSHIRE 








By Frederic E. Everett, Commissioner and State High- 
way Engineer, State House, Concord, New Hampshire. 


The using of crushed gravel in New Hampshire was 
first brought about by necessity. Certain localities had 
large deposits of excellent gravel, the larger per cent., 
however, running so coarse that perhaps two-thirds of 
the metal would be wasted in constructing with a straight 
gravel specification. To overcome this the crusher was 
used, first screening the material into various sizes and 
constructing under a macadam specification. Good re- 
sults were obtained and time showed that this type of 
road was giving better wear than the native stone ma- 
cadam. In general native stone macadam as built in 
New Hampshire, is made up of all sorts and kinds of 
stone, some hard, some soft and some medium. As a 
result a road built of this conglomerate stone wears un- 
evenly. 

The crushed gravel is made up of stone that has with- 
stood the wear and grinding glacial action and in most 
cases is hard and tough, the grade of hardness, of course, 
varying somewhat in different sections. Experience has 
shown, however, that stone in a gravel bank will run 
more evenly than the boulders and stone collected pro- 
miscuously. The one disadvantage of constructing 
crushed gravel roads with a macadam specification, how- 
ever. is in the necessary wasting of a large amount of 
the fine material. The sand and fine gravel together with 
the dust made from crushing will considerably exceed 
the amount needed in the construction if the crushed 
material is graded. That the material may all go into 
the road the screen is removed and the run of the 
crusher allowed to go into one large bin and construc- 
tion carried on under a gravel specification. 


Method of Construction 


Crushed gravel as constructed in New Hampshire is 
made up of two courses. The sub-grade is prepared in 
nearly a flat section thoroughly rolled and compacted. 
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Upon this compacted sub-base 6 ins. of run of bank 
crushed gravel is uniformly spread using dumping board 
or a spreading machine. This layer is then thoroughly 
rolled with a steam roller and compacts to about 4 ins. 
Should soft places develop, due to uneven mixture of 
the material or too much sand, they are removed and 
new material added. ‘This course is wet down and 
flushed so as to insure thorough compaction. (In one 
case where the road was built in extremely dry weather 
it was necessary to wet down the gravel as it went into 
the bin from the crusher to protect the machinery and 
workmen from the dust. As a result the gravel was 
thoroughly saturated with water when it went onto the 
road and was easily compacted requiring no sprinkling 
or flushing. It was decided, however, that whatever sav- 
ing was made in rolling and wetting was more than off- 
set in the increased cost in hauling due to the added 
weight of water.) The second course is laid directly on 
the first course in a similar manner, and should be of 
the same thickness although this course can vary if an 
8 in. road is not necessary. In the construction it will 
be found to advantage to carry the two courses along 
together or as near together as is practicable, as often- 
times there will be some aggregate too coarse for the 
top layer. If the two courses are being laid at the same 
time it is an easy matter to confine the coarse aggregate 
to the bottom layer. Rarely it will be found necessary to 
spread a layer of fine material from the bank for a 
finished course, but as a general rule the rolling will 
bring the fine material to the surface in a quantity suffi- 
cient for binding purposes. As soon as the final course 
has dried out from the flushing and rolling the bitu- 
minous material shall be applied.. As a general thing 
from four days to a week is a sufficient time. For a 
bituminous material both asphalt and tar have been used 
but for this type of construction it has been found in 
New Hampshire, from three years’ experience, that the 
tar has been more satisfactory. The tar used is a cold 
application product and has the following characteris- 
tics: 
Specific Gravity 1.10 to 1.14. 
Specific Viscosity 40 deg. c 
High Carbon 8 to 13 
Low Carbon 25 to 35. 
Total Distillate by weight 
High 170 deg. c not more than 5%. 
High 270 deg. c not more than 30%. 
High 300 deg. c not more than 40%. 
Low 170 deg. c not more than 2%. 
Low 270 deg. c not more than 25%. 
Low 300 deg. c not more than 35%. 
Total Bitumen soluble in Carbon Disulphide 


High not less than 90%. 
Low 95%-100%. 


The surface of the finished road is swept, removing all 
surplus and loose material. On this surface is spread four- 
tenths of a gallon per square yard of tar using a pressure 
distributor, spraying one-half the road surface at a time. 
Upon the applied tar is spread a thin layer of fine gravel, 
coarse sand or screenings. After this application the 
road is thrown open for traffic for four or five days or 
until the bituminous material is thoroughly ironed out, 
when a second application of tar, two-tenths of a gallon 
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per square yard is applied in the same manner as the 
first. 

It requires practically 145 cu. yds. of covering per 
mile of road 16 ft. in width for these two applications. 
At the beginning of the second season a third application 
of about % gal. of binder should be applied and covered 
as before. There is probably 100 miles of crushed gravel 
road in New Hampshire built in this manner; some sec- 
tions have been laid as long as 15 years. This type has 
given such service that at the present time it is one of 
the three types of surfacing that is being used extensive- 
ly in New Hampshire, for reconstruction on trunk lines 
and cross state roads where a better surface than that 
originally built is needed. There are several cross state 
roads carrying an extremely heavy traffic, mostly pleasure 
vehicles, during the summer. The crushed gravel with a 
tar surface is particularly adapted to this condition. 











RHODE ISLAND STATE HIGHWAY DEPART- 
MENT ADOPTS NEW METHOD OF HAN- 
DLING BITUMENS UPON BITUMIN- 
OUS MACADAM WORK 








By Irving W. Patterson, Chief Engineer, State Board of 
Public Roads, Room 12, State House, Providence, 


Rhode Island. 


Upon the greater part of the bituminous macadam 
work laid under the supervision of the State Highway 
Department of Rhode Island previous to 1920 the 
bitumen has been furnished the contractors in barrels. 
The material was heated in kettles upon the job, pumped 
into distributors and applied. The chief reason for ship- 
ping the material in barrels extensively was the fact that 
asphalts of low penetration have been used exclusively 
for bituminous macadam construction. Most of the con- 
tractors preferred handling the bitumen in barrels be- 
cause of the difficulty of handling this material success- 
fully from tank cars and also because of the compara- 
tively expensive equipment involved in handling the ma- 
terial from tank cars. It was felt also by many of the 
contractors to whom contracts were awarded that han- 
dling of the material from tank cars very often was not 
desirable because of the demurrage costs involved by 
weather conditions unfavorable for applying the material 
and also the length of time involved in heating and un- 
loading the tank cars under favorable conditions. 


A number of petroleum companies have now or are 
about to establish in Providence terminals for the ship- 
ment to New England points of all kinds of petroleum 
products. Asphalt of course is one of the products stored 
and shipped from these terminals. The asphalt is stored 
in large tanks fitted with steam coils so that it can be 
pumped into tank cars or into barrels for shipment. 

The development of the petroleum industry in Provi- 
dence has made possible the hauling of the material from 
the storage tanks directly to the greater part of the work 
under our direction. Handling of asphalt in barrels or 
in drums of course is a wasteful procedure not only be- 
cause of the considerable percentage of loss of the ma- 
terial through leakage and in heating in kettles but also 
because of the cost of the barrels. Our present plan of 
hauling the material from storage tanks involves of 
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course getting the material delivered hot and it is a ques- 
tion then only of keeping it hot until it reaches the point 
of delivery. 

Our State of course is small and for that reason the 
material for the greater part of our bituminous macadam 
work may be hauled from storage tanks directly to the 
work very economically. There is little waste in this plan 
and the saving in heating, in the cost of freight and in 
the cost of barrels as a rule more than compensates for 
the increased cost of hauling the material in motor truck 
distributors rather than in cars even for considerable 
distances. 


The greater part of our bituminous macadam work 
built previous to the present year involved the use of a 
small distributor designed for handling the material from 
heating kettles located beside the work. The machine 
most commonly used is mounted upon a drum rather than 
upon wheels and is a very efficient machine for doing the 
work. The drum avoided any possibility of rutting of 
the stone by the distributor and this we considered very 
essential in view of the character of the bitumen em- 
ployed. Although we feel that we can secure no better 
result by use of motor truck distributors than were se- 
cured by the use of the type of distributor used formerly, 
we are of the opinion that the economy involved in 
handling the material as we do at present warrants a 
continuation of its use. 











THE EVILS OF UNDERESTIMATING CON- 
STRUCTION COSTS 








By William E. Skinner, Consulting Engineer, 542 Lum- 
ber Exchange Bldg., Minneapolis, Minn. 


One of the greatest evils that municipalities, private 
corporations and individuals have to contend with is 
underestimating on proposed new construction work or 
repairs to old works. 

Four Causes of Underestimating 

There appear to be four causes for underestimating 
which will be taken up in the reverse order of their im- 
portance. These are fluctuation of prices, carelessness 
in the preparation of estimates, lack of knowledge as 
to the actual cost of doing the work, and deliberate at- 
tempts to get the work started by means of a low esti- 
mate, knowing that the party furnishing the money will 
in almost every case be able to secure the needed funds 
to complete it no matter how inconvenient, or, in many 
cases, how detrimental this will be to the final success 
of the project. 

Some one will say WJh yes! it is all right to say that 
underestimating causes trouble, but the way prices have 
been fluctuating for the past two or three years it has 
been impossible to make estimates that can be relied 
upon.” This is granted, but these. have been unusual 
conditions that do not have to be contended with or- 
dinarily. 

That is not the kind of underestimating that is con- 
templated in this article, but even with the adverse con- 
ditions obtaining, the architect, consulting engineer or 
other advisor, if he were in touch with conditions as he 
should be, could at least partially overcome this difficulty 
by making allowance for a probable price increase and 
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also by making a larger “incidentals not otherwise ac- 
counted for” item in the estimate. 


Business conditions, however, will in all probability 
become stable in the not distant future and this first rea- 
son for underestimating will not be of sufficient impor- 
tance to take up more space in this article. 


Careless Estimating 

Carelessness in making up estimates is inexcusable but 
frequently an estimator who is perfectly familiar with 
prices, conditions, etc., will, on account of being over- 
loaded with work, “jump” at his costs or, in other words, 
will not take the time really to estimate what the work 
will cost. ‘When this is done it not infrequently occurs 
that some item of importance is overlooked or omitted 
and as a consequence his estimate is low. 


Many times where the estimator is perfectly capable 
and has more work than he can do, younger and inexpe- 
rienced men are given the detail work and it is supposed 
to be checked by the man in charge. If he is careless 
or inclined to be slack there is a chance that underesti- 
mating will occur through the lack of knowledge of the 
man making up the figures and the failure of his supe- 
rior to go far enough into the detail to know that it is 
correct instead of taking it for granted “that he has had 
enough experience by this time and I will not need to 
waste the time checking him up.” 

This phase of underestimating can only be overcome by 
finding some method that will put the careless estimator 
in a position where he will not dare to be careless. 


Ignorance of Costs 


Lack of knowledge is the cause of underestimating 
more frequently than any other one thing. Take, for 
instance, the case of a small town wishing to install an 
electric light plant. The council or village board are all 
men serving the community without compensation or, if 
any, a very small stipend. Each man has his own busi- 
ness to look after and in most cases is kept busy all the 
time in doing so. 

When the proposition is first broached the chances are 
that there is not a single man on the board who has the 
slightest idea as to just how to proceed in the matter. 
Perhaps one of them knows some man in some branch of 
the business, perhaps a lineman for some large corpora- 
tion. He is written to in reference to the matter and see- 
ing an opportunity to better himself as it appears to him 
he tells them that he will leave his present position and lay 
out and build the plant for them. The board not know- 
ing the details of the work that he has been doing or the 
requirements for a man to design and install a plant, 
select him for the position. 

This man in question may have been a first class line- 
man, engineer, bookkeeper or other employe of some 
electrical firm, but there may be many phases of the 
situation that are unfamiliar to him and he is not in 
position to design and install this plant for them. The 
first move that this man makes is to get in touch with 
some friend who is in the business, usually the repre- 
sentative of some manufacturer or jobbing house, ex- 
plain his case, and ask for help. The salesman, seeing 
a chance to get inside information and perhaps sell a 
job without competition, very readily agrees to help him. 
This salesman, probably not being an engineer or not 
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having had experience enough to supply the needed in- 
formation, takes the matter up with his house and the 
best man in the company will lay out what appears to 
him from the information furnished to be the best plan 
for the station. In many cases these plans are as good 
as would have been made by a consulting engineer but in 
some cases the salesman uses the opportunity to “make 
a sale” regardless of what the requirements are. 

There are many cases where the plant installed as 
described works out all right but almost invariably the 
first estimate is over run and more money has to be 
raised for the project. In some cases the plants are not 
suitable for the work that they have to du and it be- 
comes necessary to scrap them in a very few years. 

A plant which came under the writer’s notice a few 
years ago was installed under circumstances where the 
situation was largely dominated by a salesman for a 
threshing machine company, who insisted that the plant 
be installed with exceptionally long belts because “more 
power can be obtained from an engine with a very long 
belt.” The belt centers have been reduced but even yet 
they are more than 50 ft. on a 125 kw unit. At the 
time a new unit was installed about ten years ago they 
could have changed from direct to alternating current 
for a comparatively small sum. This was not done how- 
ever and they will shortly, be obliged to spend about 
$75,000 for a new plant. 


Consulting Engineers 


On Jan. 1, 1920, there were only three States in the 
union that had a license law to compel men desiring to 
become consulting engineers to register, take an exami- 
nation or become responsible to the state in any way 
whatsoever. In almost any other line of business a man 
has to serve an apprenticeship, take special training, have 
a college degree, or in some way fit himself for the work 
undertaken. To become a consulting engineer, apparent- 
ly all that is necessary is to have enough money to have 
stationery printed and gall enough to tackle the job. 
This does not mean all consulting engineers for there is 
a class of men who fit themselves for the work and who 
are absolutely reliable in every way. 

A man who has had only the technical education should 
not be permitted to practice until he has had practical 
experience as well for in many cases what looks the best 
on paper may not work out in practice. Someone has to 
pay for this practical experience and it should not be the 
customer who has employed him with the understanding 
that he is an expert in his line. Not infrequently in 
power plant work a building is made ready to receive the 
machinery and when the apparatus is received it is found 
that the side of the building must be opened in order to 
get it inside. 

Intentional Underestimating 


The consulting engineer who deliberately misleads his 
customer by underestimating in order that the work will 
not appear so expensive that it can not be proceeded with 
should be put in the same class as any other individual 
who misrepresents his goods. A case in point is the case 
of a city where the consulting engineer estimated the cost 
of a sewer and water system at $56,000. When the coun- 
cil had passed accounts totalling something over $100,000. 
the mayor asked the engineer why he told them that the 
cost would be $56,000. Was it because he did not know, 





8 MUNICIPAL AND COUNTY ENGINEERING 


had he made some bad mistake, or just what was the 
reason? The engineer shrugged his shoulders and said: 
“Tf I had told you that it would.cost more than $100,000 
you would never have started it.” This man should have 
been deprived of any chance to continue in engineering 
work and should have been given the same sentence that 
any other man would receive who deliberately defrauded 
someone out of money. 


Another case in point is where an estimate had been 
made of the cost of a water power development. When 
the engineer’s report was given to the proper authorities 
and they had looked it over they told him that if he would 
reduce his estimate by 25 per cent. that he would be given 
the work. His reply was: “Did you employ me to tell 
you what I believed this work would cost, and I know 
from past experience that the figures are conservative 
but within a reasonable per cent. of the exact cost, or did 
you employ me to come here and tell you what vou 
thought the work would cost? My estimates were made 
to give you the information that you require and they 
will have to stand.” This engineer was hardly out of the 
city until another one came along and he was shown the 
first engineer’s figures and asked if he did not think that 
the figures in question were at least 25 per cent. high. 
He assured them that he did and was willing to make up 
plans and specifications on that basis. Constructing the 
plant proved that the former engineer’s estimate was 
approximately 2 per cent. above actual cost and the city 
was compelled to call a special election to vote more 
money to complete the work. 

Suggested Remedy for Evil of Underestimating 

Enough cases of this kind could be cited to fill a book. 
Destructive criticism is worse than no criticism at all 
and unless a remedy can be suggested it is better that 
the matter be left alone. A suggestion as to a possible 
remedy for the evil of underestimating is given herewith 
in the hopes that it may in some small measure lead to 
some solution of this problem that will make the engi- 
neering profession one that can be looked to as one of 
the most respected of all professions and that when it is 
said that this estimate was made by a consulting engineer, 
the figures will not be questioned as to their accuracy 
and reliability. 


A uniform state law should be adopted by the different 
states licensing consulting engineers, architects and all 
others in similar positions who prepare estimates of cost 
of certain improvements, betterments, new work etc. 
This law should be administered by a commission, free 
from politics, with examining boards in each branch to 
be covered, the members of which should be men of 
recognized ability and experience in their line. Before a 
certificate is granted allowing a man to practice he should 
be compelled to furnish a bond guaranteeing the cor- 
rectness of his estimates and his responsibility in connec- 
tion with the work. When this is done a schedule of 
charges or fees should be made covering insofar as possi- 
ble standard classes of work. 

It is further suggested, although this would have to 
be worked out in detail, that the engineer, architect or 
other person making estimates for the purpose of guiding 
a client in the expenditure of his money for any purpose, 
be allowed a certain percentage, say 10 per cent. over his 
estimate above which the expenditure should not go. If 
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when the work is let this amount is exceeded he should 
lose his fee in proportion to the extra cost until it was 
exhausted. After reaching the point where his fee is 
exhausted he should become personally liable for the ex- 
cess over the amounts as above allowed. 

One possible situation that might arise that would re- 
quire a modification would be where the consulting en- 
gineer had for some reason, whether just or otherwise, 
incurred the enmity of the contractors in his locality and 
they decided to put him out of business by pooling and 
making all bids much higher than his estimate. The en- 
gineer should have the opportunity of submitting his esti- 
mate to an arbitration board whose duty would be to 
check the prices and if his estimates were ample the 
penalty should not be imposed. 

If a better solution of this problem is available it would 
be to the best interests of all concerned to adopt it, for 
the tendency to underestimate from reasons above given, 
or from others not mentioned, does not seem to be appre- 
ciably decreasing. 

As an illustration of the fallacy of the argument that 
underestimating can not be eliminated one can cite the 
case of a consulting engineer who has been in business 
for 15 years and has a record of only two cases where 
his estimates were low, one of them 5 percent. which 
caused him to make the resolution always to make his 
estimates ample, and the other where the prices on the 
material increased 30 per cent. from the time the esti- 
mate was made until bids were received. 











DELAWARE WILL BUILD 40 MILES OF HIGH- 
WAYS WITH BITUMINOUS FOUNDATION 
AND ASPHALT WEARING SURFACE 








By Charles M. Upham, Chief Engineer, Delaware State 
Highway Department, Dover, Delaware. 


At a conference held, June 21, 1920, with the Chair- 
man of the Delaware State Highway Department, it was 
decided that it would be very inopportune to retard the 
procedure of the 1920 highway construction program. 

The original program for the year consisted of ap- 
proximately 80 miles of concrete highway. Only about 
half of this has been placed under construction. After 
carefully considering the present situation, it seemed 
somewhat doubtful about placing any more concrete 
highways under construction on account of the lack of 
cement shipments. No difficulty has been experienced 
in securing asphalt and stone shipments. Therefore, it 
was agreed that the program should not be held up, but 
that the highway should consist of a bituminous founda- 
tion and an asphalt wearing surface. Plans are now 
being completed and proposals will be called for some 
time about the middle of August. There will be approx- 
imately 40 miles of road in this experiment. 

A smaller experiment consisting of approximately 15 
miles of asphalt surface road was tried out in Sussex 
County, Delaware, and the results proved very gratifying 
to the users of these highways. 

It was hoped that the main system of the State could 
be constructed of concrete or concrete foundation, but 
the demand for the completed roads and the condition 
of cement shipments have made it necessary to consider 
asphalt construction. 
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TREE PLANTING IN THE CITY OF ST. PAUL, 
MINNESOTA 








By J. E. Carroll, Mem. Am. Soc. C. E., Superintendent, 
Bureau of Construction and Repair Department of 
Public Works, City Hall, St. Paul, Minn. 


Tree planting in the streets of St. Paul is now 
done through the Department of Public Works like any 
other local improvement. Usually a petition is presented 
to the Council, the same as for any other improvement, 
and a time is set for all those who may be interested to 
come in and be heard in the matter, at which time the 
Council may or may not order the improvement. Inva- 
riably, in the case of tree planting, the work is ordered 
done. 

New Activity for Department of Public Works 

This is a new activity for this department and differs 
from the former custom, that has prevailed here for many 
years, in which the property owners were allowed indi- 
vidually to plant their own trees as they saw fit. The 
former method resulted in lack of uniformity in the vari- 
ety of trees, irregularity in distance apart and, in many 
cases, in the selection of trees of inferior quality and poor 
variety. Under the new method the Department has the 
expert services of E. L. Finney, City Forester, to guide 
it in all matters where a tree specialist is needed. The 
result is that the right kinds of trees are selected and the 
work is done properly and also with a view to saving 
money for the property owners concerned. Promiscuous 
tree planting on streets has now become a thing of the 
past. Although the city is far behind in tree planting in 
its residence sections, the program for the next few years 
insures proper care for the newer districts. 

Cost of Planting 

The cost of planting trees is paid for by an assess- 
ment against the property benefitted and on various 
small jobs put in during the past season the cost has var- 
ied from 10 cts. to 15 cts. per foot of frontage for trees 
10 ft. to 12 ft. high of 2 ins. to 2% ins. in diameter, in- 
cluding, of course, all labor and the necessary black loam 
in setting the trees. The trees are set approximately 40 
ft. apart in the center of the boulevard, and are for the 
most part elms. An attempt is being made to get lindens, 
hack-berry, ash and pin oak. At present the market is 
very short on trees other than elms and it may be that 
the Park Department of this city may have to provide in 
some manner. for the growing of suitable shade trees of 
the varieties above mentioned in order to supply such 
trees at a reasonable cost. 


St. Paul ranks close to the top among cities of its” 


class in the matter of shade trees and has done remark- 
ably well when consideration is given to the conditions 
under which it has worked and planted trees. The citi- 
zens have had to deal usually with people who have 
wanted to sell them as many trees as they could of a 
quick-growing habit, such as box-elder, soft maple, cot- 
tonwoods or poplars. Hence, on looking over the streets 
on which shade trees were put in in former years, it 
cannot be denied that much credit is due to the people 
in selecting so many elms and other trees of good quality. 
Tree Maintenance 

The maintenance of trees in proper condition, such 

as providing sufficient head room where branches project 
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over walks, or roadways, barricading, trimming and pro- 
tection from decay and other preventable causes, is placed 
by an ordinance under the Department of Parks and the 
work is directly in charge of the City Forester, which 
work is done upon order of the Commissioner of Parks 
without petition from the property owners. The cost of 
maintenance is paid for by assessment against the abut- 
ting property on the street where the work is done and 
amounts to about 3 cts. per front foot every three years. 
Regular tree trimming crews work about ten months out 
of every year. For the purpose of taking care of the 
payrolls a Forestry Revolving Fund, now amounting to 
about $20,000, is used to defray the expense. ‘When the 
assessment is collected the revolving fund is reimbursed. 
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PLANTING IN ST. PAUL, MINN. 


Thirty-five thousand trees in the residence districts have 
been thus taken care of since 1914. 


Procedure of Property Owners 


When a property owner desires to plant, trim or re- 
move trees, he must first secure a permit from the De- 
partment of Parks and the work is then supervised by the 
City Forester. Where existing trees have to be trimmed 
or cut on account of the removal of buildings, the string- 
ing or removal of wires and the laying of sewers, water 
mains or conduits, the work of trimming or cutting the 
trees can be done only by the crews working under the 
direction of the City Forester. The expenses in such 
cases are generally borne by the holder of the permit. 


While some misunderstanding was in evidence at first 
concerning the scope of the Forestry work, it can safely 
be said that the people have come to rely on the Park De- 
partment through the City Forester not only to protect 
the trees, but to furnish information helpful to those who 
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request it. We believe that our method of maintenance 
is the most economical and practical way of caring for 
trees uniformly. The hearty cooperation from the peo- 
ple is very evident, and as a result the present method 
of maintenance has become firmly established in the city 
of St. Paul. 

Additional Cost Data 


Last year the department planted about 3500 trees. 
This year we expect to put in at least 7000. The trees 
are from 10 to 12 ft. high and from 2 to 2% ins. in diam- 
eter. The trees last year cost about $1.10 each; this 
year we are paying up to $1.25. Black loam costs from 
$2 to $3 per cubic yard, depending on the length of haul. 
In isclated cases we get the dirt as cheap as 50 cts. per 
cubic yard, first cost, and move it ourselves to the place 
where needed. In estimating the cost of doing this work 
we figure that one man in 8 hours should dig at least 10 
holes and one man should plant 20 trees in an 8-hour 
day. A representative copy of the daily field report sub- 
mitted each morning for the work of the previous day 
is shown herewith. 

For the purpose of providing for the expense of re- 
placing dead trees within two years after planting, it is 
proposed to get authority by an ordinance (to be passed 
by the Council) to charge against each job an amount 
of money equivalent to not more than 3 per cent. of the 
total cost of the work, which money will be placed in a 
fund known as the Force Account Tree Planting Main- 
tenance Fund. Our experience to date leads us to be- 
lieve that a maximum charge of 3 per cent. of the cost 
of each job will be ample; vet should it develop later that 
such amounts are not sufficient to provide ample funds 
to make replacements, then the ordinance creating the 
Fund can be amended accordingly. 











ELEVATED RAILWAY VS. SUBWAY IN 
PHILADELPHIA 








By Walter F. Ballinger, of Ballinger & Perrot, Archi- 
tects, Engineers and Constructors, 329 S. Broad 
St., Philadelphia, Pa. 


For the past seven or eight years Philadelphia has been 
actively struggling with its local passenger transportation 
problem, its needs and requirements having outgrown the 
capacity of the present facilities. 

During the Blankenburg administration a Department 
of City Transit was created with ample appropriations 
for investigation, surveys and expert engineering serv- 
ices for the solution of the problems. The work was 
most comprehensive and thorough, their principal recom- 
mendations being a subway on Broad Street from the 
Navy Yard south to Luzerne Street on the north, a dis- 
tance of 8 miles, where it emerged and divided forming 
a Y as two elevated railways. 

This subway also had a loop around the congested or 
principal retail store section on Arch Street, Eighth 
Street and Locust Street. Another feature was an ele- 
vated railway connecting with the present system at 
Delaware Avenue and extending to Frankford in the 
northeast section of the city. This latter line has been 
built but is not yet in operation. 

Considerable work has been done under City Hall in 
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connection with the retail store loop, but otherwise the 
Broad Street subway has not been physically com- 
menced. Estimates made in the year 1915 showed the 
cost of the Broad Street Subway to be $25,000,000 and 
the retail store loop to be $7,000,000. Legislation was 
enacted authorizing the city to spend the money and 
arrangements were made for bond issues to cover the 
cost. Before many of the contracts were entered into, 
however, the war came on. Work was suspended and 
in the meantime costs have increased to approximately 
two and one-half times what they were before the war, 
so that it is not possible to carry out the original scheme, 
including subway, with the money available. 


In the meantime I understand that the idea of the loop 
around the retail district has been abandoned. This was 
one of the controlling reasons when the plans were made 
for recommending a subway, as an elevated loop would 
be objectionable on the present streets, and to widen 
them would be prohibitive in cost. 


I understand that the ordinary steel elevated railway 
costs about one quarter as much per mile as a subway, 
and that an elevated railway of superior construction, to 
be made handsome and noiseless, would cost about one 
half as much per mile as a subway. There is, however, 
just as much need for wider streets and improved sur- 
face traffic conditions as there is for high speed transit, 
and sooner or later our streets will have to be widened or 
new streets constructed, or else some of our presenf 
streets will have to be double decked. 

The principal objections to an elevated railway are the 
noise and the shading of buildings. Noise can be pre- 
vented by proper construction and equipment, and the 
shading of buildings can be prevented by placing the 
elevated railway in the middle of a sufficiently wide 
street. 

My suggestion is that a new boulevard be provided 
from League Island to Tabor, preferably about Eighth 
Street, widening Eighth Street eastward to a width of 
200 ft. I suggest Eight Street because this would miss 
the Philadelphia & Reading Railway terminal at Twelfth 
Street and its elevated line at Ninth Street, as well as 
missing the Pennsylvania Railway. Any other street 
found more desirable would do as well or, instead of 
widening a street, a new street could be provided in the 
center of an existing block, making the boulevard at the 
backs of the present houses. 

In the center of the boulevard locate a four track 
elevated railway, built of steel and reinforced concrete. 
This would be approximately 50 ft. wide and would 
leave 75 ft. on either side. Taking 15 ft. of this for a 
sidewalk, the remaining 60 ft. of roadway could have a 
25 ft. Belgian block pavement next to the curb for slow 
moving traffic, three vehicles wide, then allow 10 ft. for 
street car traffic and the remaining 25 ft. for fast moving 
traffic. 

The elevated railway should be constructed so as to 
constitute a waterproof roof 10 miles long and 50 ft. 
wide. Enclosures could be made between the columns 
on the sides, where necessary, to house Markets, Police 
Stations, Fire Houses, Public Libraries, Bath Houses, 
Community Houses, Garages and Parking Spaces, 
Museums, Public Comfort Stations, and open spaces 
merely fenced in for Children’s Playgrounds. These 
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various features could be repeated every mile or so, as 
might be needed. 

It is much more pleasant traveling on an elevated rail- 
way than in a subway and there is not the problem of 
ventilation to overcome. People like to ride on an 
elevated railway and look out over the city; no one will 
ride in a subway excepting to “get there.” So many 
things could be accomplished with approximately the 
same expenditure of money, the saving in the cost of an 
elevated railway as compared with a subway would go a 
great way toward paying for the land damages to acquire 
the wider boulevard. This boulevard would accomplish 
several results: 

First: A most satisfactory automobile route for 
passenger cars between the City and the suburbs. 

Second: Slow moving business vehicles which now 
block street traffic on nearby streets would seek this 
roadway which would be unobstructed, and thus allow 
better time to be made by the street cars going north and 
south for several blocks on each side of it. 

Third: The putting of some of the public utilities 
under this roof would be a great convenience and would 
save considerable expense in providing for them in other 
locations. 

Fourth: It would aid the market problem and would 
permit the producer and consumer to meet and thus re- 
duce the high cost of living. 

Fifth: It would make for health, 
convenience, and 

Sixth: It would add to the value of real estate on 
either side of this boulevard, so that the resulting taxation 
would in time pay for the improvements. 

If, however, the City had the power of Excess Con- 
demnation, as is the case in some European cities, by 
acquiring the property on either side of the proposed 
boulevard and reselling it, the entire expense would be 
paid for without cost to the tax payers. The latter 
method could not be done, however, without legislation 
and, perhaps, Constitutional provision, and this should 
be brought to the attention of all proper officials to sub- 
mit a draft to the proposed Constitutional Convention. 

I have submited this scheme to Director Twining of 
the Department of Transit of the City of Philadelphia 
and I understand it is favored by him. 


cleanliness and 











COMMENT ON THE TREND IN BRICK PAVE- 
MENT CONSTRUCTION 








By T. R. Agg, Professor of Highway Engineering, Iowa 
State College, Ames, Iowa. 


It is not so long since the standard brick pavement con- 
sisted of a 4-in. base of 1 :3 :6 concrete, a sand cushion1%4- 
ins. thick and a wearing course of 4-in. brick grouted with 
1:2 mortar or filled with a bituminous material. Indeed 
sand-filled brick pavements were common within a few 
years. 

Then high speed traffic developed and the demand for 
greater smoothness resulted in refinements in construc- 
tion methods and particularly in the gradual increase in 
the use of the grout filler. Then motor truck traffic be- 
gan to be a factor in that heavier loads and greater impact 
were introduced into the problem, and engineers began to 
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use other than the sand bedding course, and to increase 
the thickness of base. 

About that time some officials began to doubt the neces- 
sity of the 4-in. wearing course on such heavy base 
courses and the vertical fibre and the 3-in. wire cut lug 
brick were introduced. 


After several years of heterogeneous design practice 
has settled down to a few fairly well defined types of 
brick pavement. 


Sand Cushion Pavement. 


A very large yardage of brick pavement is still being 
constructed of the old type in which a sand bedding 
course is employed with either a grout filler or a bitumi- 
nous filler. For small cities and for towns this is prob- 
ably an entirely satisfactory type and its use will likely 
continue for some years to come. In this type both 4-in. 
and 3-in. brick are employed and the lug brick and the 
vertical fibre brick both with lugs and without lugs are 
all widely employed. In fact the demand for brick at 
this time is so great that any type of brick with the requi- 
site durability will find a ready market. 


Semi-M onolithic 


The investigations of Mr. Schuyler in St. Louis and 
similar investigations less extensive in scope in various 
other places drected attention to the tendency of the sand 
cushion to shift under the brick surface, particularly the 
grout-filled surface. This led to the suggestion that a lean 
cement mortar bedding course be substituted for the 
sraight sand bedding course. This type has steadily 
gained in favor for roads subjected to motor truck traffic 
and for streets subjected to a large volume of trucking. 
Either the bituminous or the cement grout filler is em- 
ployed and brick of all types are employed. Probably 
the favorite design is the 5-in. base, with a 1-in. bedding 
course of 1 to 4 mortar and a wearing course of 3-in. 
brick and a bituminous filler. 


Monolithic Brick Pavements 


In 1913 and 1914 Mr. Parrish began experimenting 
with a system of construction where the brick were laid 
directly on the green concrete base. The first work was 
carried out near Paris, Illinois, but about the same time 
the Pennsylvania Railroad laid some of the same type 
in connection with the great Pennsylvania terminal in 
New York City. After some experimenting a method 
was perfected whereby this method could be employed 
with entire satisfaction on rural highway construction, 
but it has not been adopted very widely in city practice. 
In this method the bedding course consists of a layer of 
dry cement-sand mortar %-in. thick spread on top of 
the green concrete base. To get the requisite smooth- 
ness the base and bedding course must be struck off very 
carefully with a special metal strike board and herein lies 
the principal difficulty in employing the method for pave- 
ments of greater width than about 20 ft. 

The cement grout filler is employed exclusively for this 
type of construction and no expansion joints are pro- 
vided. There does not seem to be a valid reason why the 
bituminous filler could not be used if expansion joints 
were provided in the base. Some difficulty has been ex- 
perienced with blow-ups in the monolithic pavement but 
recent inquiries in a number of states that have a large 
mileage of this type of pavement seem to indicate that 
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those most familiar with the pavement do not consider 
the relatively few blow-ups to be a serious defect. 

The recent adoption by the brick manufacturers of the 
lugless brick as the standard paver has excited no little 
discussion and engineers are by no means agreed that it 
has been a wise move. It is pointed out that a very large 
yardage of such brick have been laid in recent years but 
that may only indicate vigorous promotion. The be- 
haviour of the pavements laid with this type of brick will 
be watched with interest. 

Some attention has also been directed to the use of the 
bituminous base for brick pavements as well as for sheet 
pavements, but for some reason the idea has never taken 
well. Some test pavements with that type of base would 
supply much needed data. 

Generally speaking, the trend in rural highway con- 
struction is toward better concrete and greater thickness 
for the base, and more rigid requirements for all of the 
materials entering into the pavement. Requirements for 
quality and workmanship with brick pavements are also 
more exacting than a few years ago. This is because of 
the necessity for securing pavements that are smooth 
when completed and that will stay smooth. Motor traffic 
has forced these refinements. 

The foregoing paper by Professor Agg was read be- 
fore the Section on Municipal Engineering of the Iowa 
Engineering Society at its annual meeting held in Fort 
Dodge, Iowa, Feb. 18, 1920. 








NECESSARY STEPS IN COMPREHENSIVE 
STREET DEVELOPMENT PROGRAM 








By James W. Routh, Director, Rochester Bureau of 
Municipal Research, Inc., Rochester, N. Y. 


The present article suggests steps believed necessary in 
the preparation of a comprehensive street development 
program involving paving and repaving streets, extending 
sewers, water mains and other utilities and by developing 
boulevard systems to provide convenient access to parks. 

Means of Approach 

There are two ways in which this problem may be ap- 
proached. The most obvious way, and the way in which 
similar problems generally have been approached in the 
past, would be simply to list the streets in need of paving 
and repaving and to decide arbitrarily on the type of pave- 
ment surface to be provided in each case. The pavements 
then would be constructed according to general local prac- 
tice, probably with a single standard of construction 
‘throughout and for all streets. Only the type of surface 
might vary from one street to another, and that but little. 
The paving program would consist then only of this list 
of streets arranged in the tentative order in which the 
work would be done. Such a program would be simple 
to prepare, uneconomical to follow and inadequate to 
meet the needs of the city. 

The preferred way of handling the problem would be 
to base the program on a scientific study of conditions 
to be met; to design each pavement as a structure suitable 
to serve economically the purpose for which it is intended, 
and to develop the street system not as chance has made 
it but as utility would direct. 
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The street system is the most important of the city’s 
transportation facilities. Especially where motor truck- 
ing plays a particularly important part in handling both 
the incoming materials and the outgoing products of local 
industry, the street system should be developed to meet 
the needs of industry, as well as the general public, in 
the most suitable and economic way. Important factors 
to consider are the shortness of routes between local ship- 
ping points, and the ability of pavements built on such 
routes to stand up under the traffic conditions imposed 
upon them. Both factors may be sub-divided, and both 
require careful scientific analysis and study. 


The Layout of the Street System 


It seems trite to state that the purpose of a street sys- 
tem is to provide ready means of transportation and com- 
munication between different points in the city, as well 
as entrance to the city from the surrounding country. 
But the layout of most street systems plainly indicates 
that little thought was given this purpose in the original 
platting of the streets. Moreover, the purpose includes, 
by inference at least, not only that the direction of the 
main streets shall be such as to provide the shortest pos- 
sible routes between any two given points of importance, 
but that the routes so provided shall be passable and at- 
tractive to traffic. This means that layout and type of 
construction must be considered together. 

In order that the purpose of the street system may be 
fulfilled it is essential that the points between which short, 
direct, passable routes are required shall be known. This 
information can be had in two ways. If the street sys- 
tem is to be laid out in undeveloped territory, as in a 
new city or town, the furture location of important indus- 
trial, commercial and social centers can arbitrarily be 
decided upon in advance. But if the street system is to 
be developed to meet the needs of an older and well 
built up territory, the actual location of established in- 
dustrial, commercial and social centers must be determ- 
ined and the street system improved and developed in ac- 
cordance therewith. 


Cost of Local Transportation 


To the business man the cost of local transportation 
by team or motor truck is a considerable item both for 
incoming materials and outgoing products. This cost 
of motor trucking will range from 10 to 15 cts. per ton- 
mile on well paved streets to 30 to 35 cts. per ton-mile 
on unpaved or poorly maintained streets. If long de- 
tours are necessary because of poor pavements or traffic 
congestion or lack of direct routes, the cost mounts in 
proportion. Drivers of motor trucks will go considerable 
distances out of their way to avoid rough pavements 
or unpaved streets. Any delays caused by traffic blocks, 
or slackening of speed below the normal because of 
poor pavements, directly affect the cost of transportation. 
Therefore, apart from the matter of convenience, it is 
a matter of dollars and cents to a city’s industry to pro- 
vide direct passable routes between local shipping points. 

The solution of this problem means the laying out of.a 
system of main and intermediate thoroughfares in accord- 
ance not always with present traffic channels, but with the 
location of what may be called local terminals. Traffic will 
follow thé shortest route if that route is made attractive 
by being smoothly and substantially paved and by being 
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kept free from traffic obstructions and holdups which 
occur on narrow, poorly designed streets. Moreover, 
much expense for snow removal in winter can be avoided 
and traffic will be more adequately cared for by concen- 
trating attention upon a comparatively few main thor- 
oughfares instead of attempting to keep all streets open 
at all times. 
Zoning Restrictions 


Another thought enters here, and that is the importance 
of controlling the direction of the future industrial 
growth of a city. It is costly enough to design and con- 
struct a system of thoroughfares to meet existing condi- 
tions without contemplating the possibility of unregulated 
industrial building making necessary changes in the sys- 
tem within the next few years. A mile of asphalt pave- 
ment 50 ft. in width would cost, on a pre-war basis, about 
$59,000. No more of such pavements than are abso- 
lutely necessary should be built. The existence of a well 
laid out street system will, in itself, tend to direct in- 
dustrial growth as it should go, but it is wiser to pro- 
vide governmental regulation of building (zoning restric- 
tions) than to chance the future without such control. 
Hence the problem of zoning is closely related to the prob- 
lem of street layout. Much the same physical data must 
be considered in both problems, and the fitness of the 
solution of each is dependent upon the other. Both must 
recognize not only the present location of industries but 
also peculiar advantages of site, such as convenience of 
rail and water transportation facilities, which will tend 
to attract future industrial development in certain di- 
rections. ; 

In this connection it should be held in mind that the 
development of a system of main thoroughfares, includ- 
ing the widening, straightening and paving of existing 
streets, would greatly increase the value of property abut- 
ting on such thoroughfares. This increase in property 
value and utility would be enhanced still more by proper 
zoning and building regulation. 

Street Design 

Without going deeply into details, it is believed that 
certain elements entering into street design should be held 
in mind in order that the relation between layout and de- 
sign may be evident. 

Almost anyone can “design” a pavement according to 
so-called “standards.” Such “design,” however, hardly 
warrants the naming. It is guess work, pure and simple, 
and is responsible for much unnecessary expenditure of 
money both in original construction and in continual 
maintenance. Highway engineering may not be an exact 
science, but at least it should approach the scientific. It 
is not scientific to build the same kind of pavement on 
residential, business and industrial streets, as is done in 
many cities. A pavement is not merely a wearing sur- 
face. The wearing surface takes the wear, wears out, 
and must be replaced. 

If the pavement itself has been designed properly and 
constructed carefully, it should be possible to resurface 
it repeatedly without rebuilding the entire structure. 
Who would consider a bridge properly designed and built 
if the useful life were only the life of its floor. 

| Influence of Traffic on Design 

Pavements must be designed in accordance with the 

traffic, or rather in accordance with the local weights, 
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they have to bear. Therefore, it is necessary to know 
these loads weights, and they can be determined only 
through knowledge of the kind of vehicles and the weight 
of the loads to be hauled over the pavements. For pur- 
poses of structual design it is not so necessary to know 
the exact annual tonnage to be hauled over a pavement 
as it is to know the maximum live load weights to be 
hauled over it and the frequency with which such loads 
must be borne. The pavement should be designed for 
this maximum weight and intensity of traffic, to with- 
stand impact and with an adequate factor of safety. 


The width of a street also must be regulated accord- 
ing to the amount and kind of traffic to be borne. It 
frequently is found that some of the heaviest traffic 
streets are altogether too narrow for best utility. More- 
over, some of these streets rightfully should not carry 
such heavy traffic because they do not provide the short- 
est and most direct routes between shipping points. This 
condition can be corrected by ascertaining the location 
of these shipping points and by laying out a system of 
heavy traffic thoroughfares to serve them. It would be 
an ill-advised expenditure of money to pave or repave, 
or even to resurface, all streets now bearing heavy traf- 
fic with the idea that they will continue to carry it, without 
first studying their location in relation to local term- 
inal points. It also would be ill-advised to improve streets 
which are too narrow for heavy traffic if they properly 
are main thoroughfares, without first widening the paved 
area sufficiently to carry that traffic easily and without 
congestion. 


Another factor to be considered in designing pavement 
widths is the need for parking space for automobiles and 
other vehicles. It is believed, however, that the parking 
problem is partly one of police control. Proper design 
of the street system should provide parking space, pref- 
erably on streets adjacent to main thoroughfares, and 
suitable ordinances and police control should ensure its 
proper use. 

Regulating Traffic 


At this point it is desired to digress slightly from the 
subject of pavement design to emphasize the importance 
of proper regulatory laws and police control over the use 
of streets. 


As stated in the foregoing, a main thoroughfare must 
be designed for heavy load weights, for intensity of heavy 
traffic and for impact from heavy loads. It would not 
be economical to design and build all pavements within 
the city to withstand the effects of unusually heavy loads 
being hauled over them. The point may be made that if 
this is true, residential and other light traffic streets must 
be in danger of destruction whenever heavy loads of 
building materials, coal or machinery are hauled over 
them. To a certain extent this is true. If such streets 
were economically designed, with foundations of less 
thickness than the customary six inches, etc., it would 
be more true. Hence, if a street system is to be designed 
and built economically, as few street systems have been, 
certain regulations governing the use of the streets are 
imperative. Loads weighing more than a specified maxi- 
mum, made high enough to allow coal to be hauled to 
residences, should be restricted to streets designed for 
their use. Occasional loads of this kind should be routed 


14 MUNICIPAL AND COUNTY ENGINEERING 


by the street department; regular traffic should be re- 
quired to use heavy traffic streets. 

Moreover, attention is beginning to be given to the 
need for certain streets for slow moving and other paral- 
lel streets for fast moving traffic. This point should be 
given careful study in laying out and designing a street 
system. It may prove more economical to build two 
streets for different classes of traffic than one street for 
both. If this is true, traffic regulations would have to 
be prepared and enforced to ensure proper usage of the 
street system in this respect also. Thus it seems that 
traffic regulations and street design are closely related. 


Advantages of Smooth Pavements 


Other points that should be considered in designing 
streets are the character of the pavement surface itself 
and the location of subsurface structures. With the 
rapid increase in motor traffic, smoothness is becoming 
more than ever desirable in a pavement surface. The de- 
gree of smoothness has a direct effect upon the cost of 
transportation (because of the increase of tractive effort 
and of maintenance cost of vehicles and the necessarily 
reduced speeds of vehicles when operated on rough pave- 
ments), and the cost of cleaning and snow removal. In 
our northern states the latter is especially important. 
Streets must be kept open to traffic throughout the win- 
ter. Methods can be employed rapidly and economically 
to remove snow from smooth pavements, which cannot 
be used on rough pavements. The less noticeable but 
equally important and more costly work of street clean- 
ing which must be carried on through eight or nine 
munths of the year can also be done much more effective- 
ly and at considerable less cost when the streets are well 
paved, smooth and properly maintained. These facts 
explain in part the tendency to use more bituminous sur- 
face pavements than formerly. Wherever this type of 
pavement is used, however, on a street carrying heavy 
traffic economy demands that a specially designed founda- 
tion be built. 

Pavement Cuts 


The location of substructures has an important bear- 
ing on the problem of street layout and design. It has 
been shown that a system of main thoroughfares paved 
with properly designed and constructed pavements would 
be an economic asset to any city. But if pavements are to 
be built to withstand extreme traffic conditions, they are 
bound to be costly. Therefore to allow public utility cor- 
porations and the city’s water and sewer bureaus to cut 
into such pavements repeatedly is a practice that should 
be avoided if possible. Each pavement cut means a 
break in the foundation—the real pavement—which can- 
not be repaired. There is no after construction factor 
which reduces the effective life of a pavement to a 
greater degree than pavement cuts. They can be avoided 
by placing all substructures in especially constructed gal- 
leries or elsewhere outside of the paved area of the street. 
This practice should be followed wherever expensive 
pavments are constructed. 


Conclusion 


In conclusion, it is admitted that many factors enter- 
ing into the problem here discussed have not been dwelt 
upon. 
taken into account been pointed out. 


To consider all 


Nor have all features of design which must be ° 
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of these points would require prohibitive space and are 
not believed essential to the purpose in mind. This article 
is written to indicate in a general way the scope of the 
paving problem and the importance of viewing it largely 
in each case. 

The foregoing article is from a recent issue of The 
Cornell Civil Engineer. 











CORRECTION 








In the article on “Asphalt Cement Qualities and Tests 
Needed in Specifications for Sheet Asphalt and Asphaltic 
Concrete Pavements” by J. W. Howard, pp. 236, 237, 
June, 1920, issue of MunicipAL AND County ENGI- 
NEERING, the penetration test (f) should read 100 grams 
weight, not 200. 











DESIGN OF PUBLIC COMFORT STATION FOR 
ALLENTOWN, PA. 








By Charles E. Parry, Principal Assistant City Engineer, 
Allentown, Pa. 


What is considered to be the most modern and up-to- 
date Public Comfort Station in the Eastern states is at 
present being constructed in Allentown, Pa. By using 
the terms “modern” and “up-to-date” it is meant to convey 
the idea of size insofar as accomodation for the quan- 
tity of population it can serve, and also the latest ideas 
in interior furnishings, fixtures, lighting, ventilation, and 
above all, sanitation. 

Location and Size 

The location of the station is on the Centre Square, 
a paved area of 130 ft. by 290 ft. between curbs, and is 
placed on the southeast side about 40 ft. back from the 
building line of the main street, i. e., Hamilton street. The 
outside dimensions of the whole structure are 65 ft. by 
55 ft., which places it 4 ft., 6 ins. inside the curb on a 
15-ft. sidewalk, on which are place the two entrances. 
The men’s entrance is immediately off Hamilton street, 
and the women’s 55 ft. south and more secluded, being 
away from general traffic. 

Excavation 

The street surface of asphalt was removed, as was 
also the 6-in. concrete foundation, beneath which was 
found an old heavy telford base 12 ins. thick, all of which 
was hauled away; the excavation was then made for the 
structure, being 2 ft. larger on all sides to permit of 
waterproofing the outsides of walls and to remove forms. 
Approximately 1900 cu. yds. of earth and decomposed 
limestone rock and shale were removed. 


Concrete Footings and Walls 


Upon the completion of the excavation, the footings 
were poured, the dimensions of which are 24 ins. wide 
and 12 ins. in depth, with a 1-2-4 mix; these were allowed 
to set for 60 hours. The wall forms were then erected 
of 1 in. by 12 in. dressed lumber, with 3 in. by 4 in. studs, 
spaced 24 ins. and wired with spacers every 24 ins. in 
height, with No. 10 galvanized wire. Steel-crete mesh 
3-9-40 was placed inside of these forms to a height of 
10 ft. above the top of footings, to withstand backfill load. 

The entire 12 in. wall of the structure, the 12 in. par- 
tition and bearing wall through the center, also the 9 in. 
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stairway carriers, were poured in two days, using a stop 
off. The mixture used in these walls was a 1-2-4 with 
10% hydrated lime and 20% stone dust. Cuttings made 
since pouring have shown an extremely dense and very 
hard concrete. The aggregate being crushed trap rock. 

After the pouring of the walls, the various building 
trades roughed in everything required below the finished 
floor line. Upon the completion of this work, the wall 
forms were removed, (30 days after pouring), and a 6 in. 
rough concrete floor placed over the whole, with a 1-2-4 
mix plain, and allowed to set six days. Upon this floor 
were built the forms for the replacing of the roadway on 
top. 

The total yardage of concrete for the entire structure 
was 315 cu. yds.; Lehigh Portland cement was used 
throughout ; 7,420 sq. ft. of steel-crete mesh, and 2,200 
Ibs. of steel rods. 

The outside of all walls was tarred with hot pitch 
throughout the entire height, and the trench backfilled 
with wire mill cinders flushed and tamped. 

During the excavation two pipe lines only were lo- 
cated; a 6 in. steam heat line from a central heating 
plant, and a 4 in. gas main, both of which ran directly 
through the site. These were cut off and looped around 
the building; at the same time taps were taken off each 
to supply the station with the necessary heat and gas; 
the latter being used only in connection with the hot water 
system for the lavatories. 


T-Beam and Flat Slab Roof 

It might be well to state at his poin that during the 
design of the structure several ways of replacing the top 
were considered by the writer. As there is continuous 
heavy truck traffic over this section, also parking of 
heavy loads, a loading figure of 350 lbs. per square foot 
was decided upon. The structure being divided into two 
sections—men’s and women’s—the span of each is 27 
feet center to center. Columns were out of the question, 
as all clear space was desirable, on account of the various 
fixtures and stalls. A “T” beam and flat slab construction 
was decided upon as being the most economical, both in 
space and cost. The ‘“T” beam is 24 ins. in depth and 
15% ins. in width, spaced on 6-ft. centers, each beam 
being re-inforced with five 1% and four 1-in. square 
twisted rods, with necessary stirrups; the slab is 5 ins. 
thick and reinforced over the entire top surface of the 
structure with steelcrete mesh 3-9-25. The cost of this 
structure is approximately one-third less than had steel 
beams been used, and the design adopted also reduced the 
depth of excavation. . 

The entire top of the structure, (beams and slab) were 
poured monolithically on two days, with one stop off, 
placed midway between beams. The mixture was 1-2-4, 
10% hydrated lime 20% stone dust} aggregate crushed 
traprock from % to % in., soft mix. 

The forms under the top were removed after 28 days, 
and temporary supports placed under the beams; the 
2% in. asphalt top was then replaced, rolled and opened 
to the general traffic. 

At the time of writing the interior work is under head- 
way, and a brief description is here given of the various 
installations. 

Installations and Fixtures 

The lighting system is a rigid conduit system, con- 
trolled from a general point of distribution in the men’s 
janitor’s quarters, and each pair of outlets is controlled 
by a separate switch; 100-Watt nitrogen filled lamps with 
Holofane reflectors; nickel plated trimmings throughout. 
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The plumbing fixtures were supplied by the Standard 
Manufacturing Co., and are of vitreous china and solid 
porcelain throughout. 

The hot water supply is furnished from a 500 gal. 
Rudd heater and tank, controlled by a thermostatic valve. 
The system is of the circulating type, which insures hot 
water at the fixture at the opening of the faucet. This 
unit is placed in the janitor’s quarters on the men’s side. 
Nickel plated sill cocks are placed conveniently in both 
quarters for the washing down by hose. The entire service 
is handled from a 3 in. water service. 

Heating System 

The heating system is gravity return, and is fed from 
the street mains of a central heating company’s plant. 
The feed, after passing through the radiators, returns to 
a cooling coil, and is then trapped to the sewer. United 
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VIEW OF FORMS IN PLACE FOR CASTING ROOF 
GIRDERS AND SLABS FOR NEW PUBLIC COMFORT 
STATION AT ALLENTOWN, PA. 


States radiation is used throughout, and is all three col- 
umn 36 in. 

In order to insure enough fall on the return pipes, the 
radiators had to be raised from the floor 6 to 8 ins.; in 
place of using the extension legs, which are never very 
solid, terrazo piers or blocks were used of the same mate- 
rial as the floor. This makes a very pleasing appearance 
and facilitates cleaning. 


Ventilating System 


The ventilating of the station was rather a serious 
problem, owing to the fact of the entire structure being 
underground. However, this was overcome by building 
alongside each side and one end of each room a solid 
brick wall 24 ins. away from the concrete wall, leaving 
an air space behind the finished wall, in which space were 
concealed water, electric and vent ducts. At intervals on 
the floor and ceiling lines were inserted plain 10x12-in. 
registers. A large flume or duct was lead from each of 
these 24 in. air spaces to a 8,100 cu. ft. Bicalky fan, elec- 
trically operated, which exhausts the impure air through 
the small registers, and discharges it through a concrete 
duct to a grating in the street. The impure air is re- 
placed by fresh air through a 24x36 in. duct in the op- 
posite or entrance end controlled by louvres in a register. 

All plumbing fixtures are back-vented to an orna- 
mental concrete lighting column, placed on the curb line 
midway between the entrances; the column being built 
around a 20-ft. section of 8-in. wrought iron pipe, which 
acts as the vent duct. 

, Inside Finish 

The walls of the station are clear white enameled 
brick, made by the Hytex Company of St. Louis, Mo. 
These are laid up with a 1-16-in. mortar joint, composed 
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of marble dust, white cement and lime. The completed 
station required 21,000 of these bricks. All door open- 
ings are trimmed with bull-nose brick, and all corners 
with quoins, making a clear white wall of very pleasing 
appearance, and thoroughly sanitary. Slots to receive the 
marble slabs were left in the brick wall by means of 
wooden strips bucked in. To stiffen the enameled brick 
wall, a common brick backing wall is used; the overall 
thickness of the entire wall being 8% ins. 

The marble used in the stall partitions is a pink Ten- 
nessee of even color, highly polished, with marble sup- 
ports and marble cap, and no pipe railing. The floor is 
of white Terrazo, drained to floor drains. 

The ceiling is of hard white plaster on Hyrib metal 
lath, suspended from the beams. 

All mill work, such as toilet room, rest room and 
trap doors is of white enameled finished throughout. 

The main entrance doors are of metal, with wire glass 
trim, made by the Dahlstrom Metalic Door Co. 

The entrance steps are of reinforced concrete, with 
Mason safety treads; the sides of Ceramic Mosaic tile, 
with suitable signs at each, and well lighted. 

Telephone booths will be located in both quarters. 

Quarters and Equipment 

The women’s quarters will be divided as follows: 
Three rest rooms, containing a lounge, table, lavatory and 
toilet, mirror, chair and toilet supplies. These will be 
controlled by a 10-cent coin lock on each door; a slot 
machine containing handkerchieves (10c) in each of 
these. There are three free toilets and three toilets con- 
trolled by 5-cent coin locks; six free lavatories and two 
handkerchief sales cabinets. In close proximity to the 
free lavatories will be one of the wall bracket type of air- 
dry electric face and hand dryers, to take the place of the 
free use and abuse of the paper towels. A large pier 
glass is conveniently installed near the entrance. The 
three drinking fountains are conveniently spaced in the 
center of the room at the entrance end. 

The men’s quarters will be divided as follows: One 
stall, containing lavatory, toilet, hot and cold shower and 
toilet supplies, controlled by 25-cent coin lock ; three stalls, 
containing lavatory and toilet supplies, controlled by 10- 
cent coin lock; four stalls, containing toilets only, con- 
trolled by 5-cent coin lock; four stalls, containing toilets 
only, free service; twelve urinal stalls, free service; 
twelve lavatories in battery, free service, and at each end 
of battery will be installed a pedestal type air dry appa- 
ratus, for drying the hands and face, doing away with the 
use and abuse of the paper towels. A free drinking foun- 
tain is located at each end of this section. 

Waste cans of the white enameled hospital type will 
be conveniently placed about the station for the public 
use. Liquid soap in proper dispensers are used through- 
out the station. The coin locks used in the installation 
are made by the American Coin Lock Co., of Pawtucket, 
R. I. 


Janitor Service 


The janitor service has not yet been decided upon. 
Two systems are being considered; the appointing and 
paying of them by the city, or by leasing the privilege to 
one responsible party, allowing newspaper and shoeshin- 
ing privileges, or anything within reason or law. It will 
require two male and two female attendants, working in 
two shifts, as it is contemplated to give service from 6 
a.m. to 11 or 12 p. m. 


Cost 


The cost of the entire structure, including furnishings, 
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will be $40,000 ; $16,000 of which has been granted by the 
county commissioners as their share; the balance of $24,- 
000 will be paid by the city by means of a bond loan. 
Personnel 

The writer designed the entire plant, and is supervis- 
ing the construction. Mr. H. F. Bascom is the city en- 
gineer. George H. Hardner, of Allentown, is the gen- 
eral contractor. 











CONSTRUCTION OF THE INDIANAPOLIS 
SEWAGE DISPOSAL SYSTEM 








By J. A. Craven, Secretary, Board of Sanitary Commis- 
sioners, City Hall, Indianapolis, Ind. 


The city of Indianapolis is drained by a combined 
system of sewers, with four drainage areas or districts, 
three on the east side of the White River and one on the 
west side. There are about 480 miles of sewers, th total 
area drained being about 34 square miles. The popula- 
tion at the present time is about 310,000, 70 per cent. with 
sewer service. 

The dry weather flow based on a series of gagings 
over a period of a year is about 48,000,000 gals. daily. 
Of this amount less than one-half is derived from the 
city water supply. A large portion of the remainder is 
from industrial plants and the balance from the infiltra- 
tion of ground water. A material reduction can be made 
in the volume by the elimination of condensing water at 
some of the larger plants, where the cleaner water can be 
discharged into the river or into creeks and kept out of 
the sewerage system entirely. 

General Plan for Disposal of Sanitary Sewage 

The general plan for the disposal of sanitary sewage 
for the Sanitary District of Indianapolis may be outlined 
as follows: 

Sanitary sewage is intercepted and conducted by the 
main conduits to four different points located near the 
southern limits of the city and adjacent to White River. 
The east side main interceptor carries approximately 90 
per cent. of all the sewage from this district. On ac- 
count of the general topography and conditions govern- 
ing the site, grit chambers and roughing racks were placed 
near the present outfall of this sewer, all of the sewage 
from the west side of the river being carried by the West 
Indianapolis interceptor, running through the site selected 
for the construction of the disposal plant. 

In April, 1919, an engineering force was assembled 
under the direction of C. H. Hurd, consulting and super- 
vising engineer for the Board of Sanitary Commissioners, 
under whose direction this work was placed by an Act 
of the 1917 Legislature creating the Sanitary District. 
The general type of construction of the sewage disposal 
plant for the Sanitary District of Indianapolis was de- 
termined at the time. 

Interceptor, Grit Chambers and Siphon 


Detailed plans for the construction of Division I were 
made during the spring and early summer, proposals be- 
ing received and the contract awarded during the month 
of July to the William Grace Company of Chicago; the 
consideration under the contract was $321,475. 

Division I of this project consists of the following 
features : 
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Subdivision A. Reinforced concrete interceptor and 
reinforced concrete storm-water overflow extension. 

Subdivision B. Reinforced concrete grit chambers in- 
cluding roughing racks, valves, piping, washwater pump 
and mechanical equipment. 

Subdivision C. White River siphon about 1,000 ft. in 
length, and the main sanitary conduit which is constructed 
of reinforced concrete, approximately 2 miles in length. 

At present 20 per cent. of this contract is completed 
and plans are under way to speed up this construction 
in order to complete this division of the work by Dec. 
1, 1920. 


Pumping Station and Screens 


Division II, covers the pumping station and equip- 
ment and the screens. While the plans and specifications 
are completed for the pumps and housing, contracts have 
been let for the pumps only. The Midwest Engine Com- 
pany of Indianapolis, and the Dravo-Doyle Company of 
Pittsburgh, were the successful bidders, the former being 
awarded the contract for three 25,000,000 gal. motor- 
driven centrifugal pumps and the latter, three 15,000,000 
gal. centrifugal pumps. The total pumping capacity of 
the six units is 120,000,000 gals. in 24 hours. 

No definite steps have been taken with reference to 
screens as the action of the Board with reference to them 
will depend on the data derived from the experimental 
screen plant now in operation. 


Self-Cleaning Fine Screens 


What is considered an important development is 
sewage treatment is in the design of self-cleaning fine 
screens for the removal of suspended solids. These 
screens, which consist of revolving drums covered with 
No. 40 and No. 60 bronze mesh, are arranged in tandem 
or series permitting each screen to separate a pre-deter- 
mined percentage of the screen effluent from the raw 
sewage, finally bringing the concentrated sewage carry- 
ing all of the larger particles of suspended matter in the 
form of tailings, to specially designed separators. Screens 
of this type have been tested under operating conditions 
for several months, with an unusually high efficiency on 
account of the fineness of the mesh used. On account 
of the general design of a screening plant of this char- 
acter and the compactness of the arrangement, which 
reduces the cost of building flumes, etc., thousands of 
dollars will be saved to the Sanitary District. Further 
studies are being made in reference to the method used 
for the removal of the extremely fine solids and colloidal 
matter upon which the consulting engineer has not made 
a final report to the Sanitary Board. 


A feature of unusual interest which has been worked 
out by the consulting engineer is in the design of the grit 
chambers in connection with the inverted siphon and san- 
itary conduit, which gives a constant velocity of flow 
through the chambers, irrespective of the quantity pass- 
ing. 

Final plans for the disposition of sewage sludge have 
not been made except that it is possible that the sludge 
and screenings which are removed by the newly developed 
rotating screens, on account of the fibrous nature and-high 
nitrogen content, will be dewatered and transferred di- 
rectly to the. dryers in connection with the garbage re- 
duction plant, now in operation. 
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The total cost of the sewage disposal plant will ap- 
proximate $2,500,000 and should be in complete operation 
some time during the year 1922. 

Operation of Works 

Opon the completion of all construction work the op- 
eration of the works will be generally as follows: 

All sewage from the east side of the river will be 
taken through the coarse screens or roughing racks and 
through the grit chambers, where all coarser floating 
solids wi]l be separated as well as the heavier mineral 
solids. The floating solids will be disposed of by incin- 
erators and the heavier mineral solids, inthe form of 
sand and gravel, will be removed by the clam shell bucket, 
operated by an overhead traveling crane and deposited 
into the fill by means of a small gasoline locomotive and 
industrial cars. Sewage from this point, containing or- 
ganic solids both in suspension and solution, will pass 
under White River through the inverted siphon and by 
a reinforced concrete conduit of horseshoe shape designed 
to give a minmum loss of head, will be delivered to the 
screen house and pumping station, located about 1500 
fi. west of Harding street and White River. 

The screening process for the removal of coarser 
suspended solids has been worked out by Mr. Hurd, so 
that it is possible to screen all sewage including storm 
water flow, except for extreme flow conditions, prac- 
tically 100 per cent. of the time. 

The screening process, by use of specially designed 
screen equipment, is carried on by gravity, the pumping 
of screened sewage being confined to the final purifica- 
tion process which will probably be brought about through 
the use of sprinkling filters and final sludge disposal. It 
is expected that the sprinkling filters will be used for 
final purification and they will be of the usual type with 
perhaps more than the average depth, being surrounded 
by concrete wells to permit flooding and operated on short 


interval periods, accomplished by the use of electrically 


operated undulating valves. 

The foregoing matter is from a paper Mr. Craven 
presented at the 1920 convention of the Indiana Sanitary 
and Water Supply Association. 





RECOMMENDED SALARIES FOR ENGINEERS 
IN MUNICIPAL SERVICE 








By S. C. Hadden, Editor of Municipal and County Engi- 
neering, Chicago, Til. 


(The major portion of the present article was written 
for the May, 1920, issue of the “Professional Engineer,” 
the official journal of the American Association of Engi- 
neers. At that time the salary schedules were made 
public to draw out comments from engineers. All the 
comments received were in the last degree gratifying to 
those who formulated the schedules. The schedules as 
proposed were formally adopted without change by the 
Soard of Directors of the American Association of Engi- 
neers on May 10, 1920. The portions of the original ar- 
ticle thought to possess permanent interest and value, in- 
cluding, of course, the schedules, are here reproduced. 
The author has added, in the present article, his ideas 
on how these schedules may be made effective.) 
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As long as anyone can remember, professional engi- 
neers in the service of cities have been underpaid. This 
was a notorious fact for decades preceding the outbreak 
of the great war in 1914. Since then such adjustments 
in the salaries of these engineers as have been made are 
not at all comparable with the increase of wages of labor- 
ers, mechanics, foremen and those employed in the vari- 
ous building trades. The terrific increase in the cost of 
all the bare necessities of life, affecting all alike, has 
operated to reduce the purchasing power of these salaries, 
which were so inadequate in 1914, until today the muni- 
cipal engineer finds himself poor indeed. 

Organization of Parent Committee 


Recognizing that relief for professional engineers in 
the public service must be forthcoming, not only as a mat- 
ter of simple justice to individuals affected but to safe- 
guard public interests as well, the American Association 
of Engineers at the 1919 annual convention appointed a 
Committee on Salaries of Engineers in Public Service to 
draft schedules defining the duties and recommending 
salaries for engineers in the public service. 

This parent Committee consisted of A. R. Hirst, state 
highway engineer of Wisconsin; J. H. Prior, consulting 
engineer on public utilities, Chicago; F. H. Newell, then 
president of the association; S. C. Hadden, editor of 
MUNICIPAL AND CoUNTY ENGINEERING, and A. N. John- 
son, chairman, consulting highway engineer of the Port- 
land Cement Association, Chicago. The parent committee 
drew up schedules, which the Board of Directors of the 
association adopted, defining the duties and recommend- 
ing salaries for engineers in state highway service, and 
also for engineers in county highway service. The 
schedule for engineers in state highway service was 
approved by the Association of State Highway Officials 
and by the American Road Builders’ Association. 

Organization of Sub-Committee 

To a sub-committee was delegated the task of draw- 
ing up similar schedules for engineers in municipal ser- 
vice. The sub-committee consisted of S. C. Hadden, 
editor of MUNICIPAL AND CouNTY ENGINEERING, Chicago, 
chairman ; John Ericson, consulting engineer of the Board 
of Public Works of Chicago; W. W. Horner, chief engi- 
neer of sewers and paving, St. Louis; George D. Earl, 
general superintendent of the Sewerage and Water Board 
of New Orleans; O. Laurgaard, city engineer of Port- 
land, Oregon; E. R. Conant, consulting engineer of 
Brunswick, Georgia, (for many years city engineer of 
Savannah and past president of the American Society 
for Municipal Improvements) ; John Chambers, city engi- 
neer of Louisville, Kentucky ; William W. Brush, deputy 
chief engineer, Department of Water Supply, Gas and 
Electricity, New York City; F. L. Raschig, principal as- 
sistant engineer, Board of Rapid Transit Commissioners, 
Cincinnati, Ohio; Arthur A. Reimer, consulting engineer 
of East Orange, N. J. (for many years water engineer of 
Fast Orange) ; H. P. Machen, Major, Ordnance Depart- 
ment of the U. S. Army, Washington, D. C. (formerly 
borough engineer of the Boroughs of Manhattan and 
Bronx, New York City); A. B. Farnham, city engineer, 
Pittsfield, Massachusetts ; F. C. Lohman, city engineer of 
Champaign, Illinois; G. D. Fairtrace, city engineer of 
Dallas, Texas; O. E. Carr, city manager of Springfield, 
Ohio; I,. B. Hitchcock, city engineer of Phoenix, Ari- 
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zona; S. Q. Cannon, city engineer of Salt Lake City, 
Utah; W. J. Alexander, city manager, Gastonia, North 
Carolina; E. A. Zeisloft, city engineer of Akron, Ohio; 
Guy H. Stevens, city engineer of Auburn, Maine, and 
W. G. Baldry, city engineer of Topeka, Kansas. 


Procedure of the Sub-Committee 


The reader will note that the members of the sub- 
committee represented cities of all sizes in all parts of 
the United States. The studies of the committee were 
largely conducted by correspondence. While this required 
considerable time it also necessitated careful work and 
fully developed all the ideas of each member of the com- 
mittee. 

The committee was chosen in the early Autumn of 
1919, and took up its investigation according to a set of 
fundamental principles laid down by the chairman to 
govern the deliberations of the committee, and approved 
by the members of the committee. 

Each member of the committee submitted data per- 
taining to the engineering organization of the city he 
represented and many of the members of the committee 
also submitted data pertaining to other cities. From these 
data, with data on file at the national headquarters of 
the association pertaining to many other cities, and with 
the very elaborate reports on compensation which have 
been worked out by various local chapters of the associa- 
tion, the chairman of the sub-committee drafted tentative 
schedules for municipal engineers in collaboration with 
Mr. A. N. Johnson, chairman of the parent committee 
and with Mr. C. E. Drayer, secretary of the association. 
These tentative schedules were then submitted to the 
members of the sub-committee for criticism. As a result 
of the helpful criticisms received in thsi way the tentative 
schedules were revised at some points so as to comply 
as nearly as practicable with the thoughts of each mem- 
ber of the sub-committee. The schedules here presented, 
in the form adopted, therefore, are the results of many 
months of the most painstaking study and research, each 
member doing his full share of the work. 


Comments on the Schedules 


It will be noted that five schedules are recommended 
pertaining to cities of different sizes as indcated. It is not 
intended that any one of these schedules should constitute 
an organization chart for any local community, The 
schedules are intended to be of general assistance in arriv- 
ing at fair compensation for engineers in municipal 
service. 

In adopting the schedule of salaries for engineers in 
state highway service, there were established salaries for 
three places in the schedule, namely, the highest, the 
middle position and the lowest. With these positions 
established the others fell readily into line. Later the 
county highway schedule was adopted in a form con- 
sistent with the state highway schedule, and, of course, 
the schedule of salaries for engineers in municipal service, 
now adopted, has been governed to a considerable extent, 
particularly in the lower grades, by comparisons with the 
schedules earlier adopted. It is, of course, logical that 
the municipal schedule should be similar in form and 
substance to the state and county highway schedules. 

It will be noted that the salaries are predicated on 
population rather than on the amount of work done, 
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although the latter basis is not without its advocates. A 
large majority of the committee agreed with the chairman 
that as a rule the amount of work done will be directly 
proportional to the size of the city and that in a schedule 
intended for general application variations from the nor- 
mal cannot be considered. 


The first schedule is for cities up to a maximum of 
15,000 population, beginning with smaller cities, of 
course, employing full time engineers. The fifth schedule 
applies to cities not exceeding 500,000 population. It was 
not thought wise by the committee to propose a schedule 
at this time for cities over 500,000 population. The local 
chapters of the association can no doubt handle the few 
cases of that class much better than could the association 
itself, because of great knowledge of local cunditions and 
local organization. Moreover, this work is far advanced 
in some of the larger cities, and was at the time the work 
of this committee was undertaken. It is recognized also 
that the form of engineering organization in these larger 
cities varies so much from one locality to another that 
individual study and recommendations are essential, not 
only to secure results, but to secure consideration. Gener- 
ally speaking, it has been considered impracticable to list 
all municipal engineering positions in existence in the 
cities covered by these schedules, but it is thought that 
sufficient points of control are established for the guid- 
ance of those who wish to make specific recommendations 
in any given locality. Therefore, a multiplicity of grades 
in the minor positions have not been recognized in the 
schedule, and it is important to note that the first grade 
is intended in all cases, unless second grades are given, 
and lower grades will naturally be made consistent with 
thesegin local recommendations later predicated on these 
general schedules. 


The schedules include some positions which should 
be filled by professional engineers -which are commonly 
filled by non-technical men. Surely it is time to recog- 
nize these positions as engineering positions and to fix 
for them salaries which will make them attractive to 
trained engineers. 


The water department has been separated from the 
city engineering department in all cases, as that is the 
usual, although not the invariable, practice in cities of 
all sizes throughout the country. The position of city 
manager, unquestionably one of the first order of im- 
portance, has been placed in a footnote to the final sched- 
ule. This was done to prevent confusion in localities 
where this form of municipal organization does not exist. 
The city manager movement has not yet made sufficient 
headway to warrant inclusion of this grade in each sched- 
ule. This is in no way intended as a reflection on the 
demonstrated merit of the city manager form of muni- 
cipal government. 


Many may feel that the salaries given in schedule 1 
are too high. On the other hand, some members of the 
committee have specifically commended the salaries in 
schedule 1, as it is recognized that these smaller cities 
need competent engineers. The engineering employee of 


the small town has many peculiar handicaps and diffi- 
culties with which to contend. He is not only subjected 
to the most troublesome kind of political and personal 
influence, but he seldom has adequate funds with which 
to work. 


In no other place can a competent engineer so 
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quickly save the amount of his annual salary as in these 
smaller cities. Naturally these salaries should be such 
as to attract and hold competent men. 

The salaries scheduled are considered the minimum 
which cities should pay their engineers. As each schedule 
applies to cities within certain limits of population the 
lower figure named for any grade is for the smallest city 
of the group covered by the schedule and the higher figure 
is for the largest city in the group. In schedule 1, the 
lowest figures are for the smallest cities employing full 
time engineers. 


The five schedules follow: 


Schedule 1—Cities up to 15,000 Population 


CRE TD pb oc 8b.00 Ck een iitss a03 cone bh aeend ax $ 3,500—$ 5,200 
In charge of all engineering work of the city ex- 
cept water works. 


FIRST ASSISTANT EXNGINEDR  .....ccccccccnccces 2,400— 3,000 
, Duties as assigned; no executive work. 
SECOND ASSISTANT ENGINEER................. 1,800— 2,400 
— or has charge of drafting and surveying 
work. 
De IE CERIO ob vicciccedcdi-ceces vessess 1,200— 1,600 
INSPECTOR ON CONSTRUCTION WORK, FIRST 
CEE eet. cc castes eeeehh essa Rein hee kicka <bvekeake 2,400— 3,000 
INSPECTOR ON CONSTRUCTION WORK, SEC- 
I eins a a ci a ee a eee At rw 1,200— 1,600 
SUPERINTENDENT OF WATER WORKSG......... 1,800— 3,600 
In charge of maintenance, operation and exten- 
sion of water works system. 
SUPERINTENDENT OF STREETS AND SEWERS. 1,800— 3,000 
In charge of maintenance of city streets and 
sewers. 
Schedule 2—Cities from 15,000 to 50,000 Population 
ee eR EE A rr ter ee $ 4,800—$ 6,000 
In charge of all engineering work of the city, ex- 
cept water works. 
FIRST. ASSISTANT ENGINEER. ........cccccccccces 2,400— 3,600 
Duties as assigned but responsible for office engi- 
neering work. 
SECOND ASSISTANT ENGINEER .............+..> 2,400— 3,600 
Chief of survey party and supervising engineer 
on construction. 
5 ogo h ows wie ee Ores. dee oles ee eee 1,800— 2,000 
I, 2 ison a acces bins tere ouehias ba dike wd a Whee eee 1,800— 2,400 
RODMAN, CHAINMAN AND TRACER............. 1,200— 1,600 
INSPECTOR ON CONSTRUCTION WORK, FIRST 
EER EOS re ORE oy. Pe ee RN 2,400— 3,000 
INSPECTOR ON CONSTRUCTION WORK, SEC- 
Ee icin cy bin Kee war eka akmaeeeekeavo’ 1,200— 1,600 
SUPERINTENDENT OF WATER WORKSG......... 3,600— 5,000 
In charge of surveying operations and supervi- 
sion of water works system. 
SUPERINTENDENT OF STREETS AND SEWERS 2,400— 4,000 


In charge of maintenance of city streets and 
sewers. 


Schedule 3—Citiee from 50,000 to 100,000 Population 


CRT Be bn o 900: 60a bRAkcuncnatesbeectioddcuch $ 5,500—$ 7,500 
In charge of all engineering work of the city ex- 
cept water works. 

DEPUTY CITY ENGINEER 
Office engineering and special work as assigned. 

DIVISION ENGINEER 
In charge of surveying operatins and supervi- 
sion of city construction work. 

ASSISTANT ENGINEER ; 
Reports to division engineer and acts as chief of 

INSTRUMENTMAN 
party or construction superintendent. 

CO re er rrr rer re 

RODMAN, CHAINMAN AND TRACER 

alma ON CONSTRUCTION WORK, FIRST 
EE EE RATE. REE SR Oe eT 

INSPECTOR ON CONSTRUCTION WORK, SEC- 

I a. he eee eee eee ie a 2k 

SUPERINTENDENT OF WATER WORKSG......... 
In charge of maintenance, operation and exten- 
sion of water works system. 

SUPERINTENDENT OF STREETS AND SEWERS 
In charge of maintenance of city streets and 
sewers. 


Schedule 4—Cities from 100,000 to 300,000 Population 


DEPARTMENT COMMISSIONER .........++.--00+: $ 7,500-—$10,000 
Commissioner of department of public works or 
head of special commission as on transportation, 
sewage disposal, additional water supply or other 
similar work of the first magnitude. 

> 3 i, RI See rey Sere 
In charge of all engineering work of the city ex- 
cept water works. 

DEPUTY CITY ENGINEER 
Principal assistant to city engineer assigned to 
special work. 

DIVISION ENGINEER 


3,200— 4,800 


4,500 


ee ee 


3,000— 


ee 


eee ee ee ee ee ee) 


2,800—3,600 
2,200— 3,000 


2,200— 3,000 
1,500— 1,800 


3,200 


2,600— 


1,500— 
4,500— 


1,800 
6,000 


3,600— 4,800 


7,000— 8,500 


4,800-— 5,400 


4,000— 4,800 


In charge of major subdivision of the city engi- 
neering work such as pavements, sewers, bridges, 


etc. 

OFFICE ENGINEER .. 
In direct charge of design, 
engineer. 


3,600- 4,000 


reporting to division 
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ASSISTANT ENGINEER, FIRST GRADE.......... 3,200— 3,800 
ASSISTANT ENGINEER, SECOND GRADE....... 2,800— 3,100 
Reports direct to division engineer and acts as 
chief of party, squad leader or construction super- 
intendent. 
TESTING ENGINEER, CHEMIST OR BACTERI- 
et TN oo vc cvecasbansevecdwebvskweaweesesaceeanehed 3,200— 3,800 
In charge of testing work in construction material 
laboratory, water purification plant or sewage 
treatment plant. 
TIIGTTRTIMEIONTOAN $3 cccccoccsccccccccccecccscctsstooce 2,400— 3,200 
DRAFTSMAN, FIRST GRADE ......-+ccccccccccces 2,400— 3,200 
DRAFTSMAN, SECOND GRADE .......cccccccceee 1,800— 2,100 
RODMAN, CHAINMAN AND TRACER .......-...- 1,700— 2,000 
INSPECTOR ON CONSTRUCTION WORK, FIRST 
BOT a rr reer re Or ee Oren 2,800— 3,400 
INSPECTOR ON CONSTRUCTION WORK, SEC- 
0 Sy FT errr TTT TT TTT TTT TT re TT 1,700— 2,000 
SUPERINTENDENT OF WATER WORKS........-. 5,000— 7,000 
In charge of maintenance, operation and exten- 
sion of water works system. 
ASSISTANT WATER SUPERINTENDENT ........-. 3,600— 4,800 
In charge of domestic distribution system. 
WATER WORKS MECHANICAL ENGINEER..... 3,600— 4,800 
In charge of pumping plants of city water works. 
SUPERINTENDENT OF METERS AND SERVICES 3,600— 4,800 
In charge of installation of water meters, service 
pipes and meter reading. 
SUPERINTENDENT OF WATER FILTRATION... 3,600— 4,800 
In direct charge of city water purification plant. 
SUPERINTENDENT OF STREETS ..........++++0> 3,600— 4,800 
In charge of maintenance of streets, including 
street cleaning and refuse collection. 
SUPERINTENDENT OF SEWERS ......-cccecsees 3,600— 4,800 
In charge of sewer maintenance, repairs and new 
connections. ‘ 
SUPERINTENDENT OF SEWAGE DISPOSAL..... 3,600— 4,800 


In direct charge of sewage disposal plant opera- 
tion. 

SUPERINTENDENT OF 
In charge of municipal 
cinerator, 

Schedule 5—Cities from $300,000 to 500,000 Population 

DEPARTMENT COMMISSIONER ......-..ccccccees $10,000—$15,000 
Commissioner of department of public works or 
head of special commission as on transportation, 
sewage disposal, additional water supply or other 
similar work of the first magnitude. 

yp A eee ree Tree rer rer re 
In charge of all engineering work of the city ex- 
cept water works. \ 


REFUSE DISPOSAL..... 3,600— 4,800 


refuse destructor or ‘in- 


9,000— 12,000 


tig g Ee yg Ms ts ere ee 6,000— 7,500 
Principal assistant to city engineer assigned to 
special work. 
ee PCMUEE, eters ctccanrndceeseedivaenener 1,200— 6,000 
In charge of a major subdivision of the city engi- 
neering work such as pavements, sewers, bridges, 
etc. 
ry ois 9:0s wie a wraicaliieca yon bne wee eee 3,800— 4,200 
In direct charge of design, reporting to division 
engineer. ' 
ASSISTANT ENGINEER, FIRST GRADE.......... 3,.400— 4,000 
ASSISTANT ENGINEER, SECOND GRADE........ 2,900— 3,300 
Reports to division engineer direct and acts as 
chief of party, squad-leader or construction super- 
intendent. y : 
TESTING ENGINEER, CHEMIST OR BACTERI- 
CED. <i co'n cg did oat hohe Ae aie ae ae eae 3,400— 4,000 
In charge of testing work in construction material 
laboratory, water purification plant or sewage 
treatment plant. 
a ee ee ree 2,400— 3,200 
re PU FN Rg ie err 2,400— 3,200 
DRAPTOMAN, BRCOMND GRADE ccc cccccvesccceses 1,800— 2,100 
INSPECTOR ON CONSTRUCTION WORK, FIRST 
ON TRESS re eae Pere er ee oe ey tee ree 2,.800— 3,400 
INSPECTOR ON CONSTRUCTION WORK, SEC- 
Se RAN oc. aka Cel ae edn kA wks eee aear ews ewe tere © 1,700— 2,000 
RODMAN, CHAINMAN AND TRACER............- 1,700— 2,000 
SUPERINTENDENT OF WATER WORKS.........- 7,500— 10,000 
In charge of maintenance, operation and exten- 


sion of water works system. 


ASSISTANT TO WATER SUPERINTENDENT .... 4,800— 6,000 
In charge of domestic distribution system. 
WATER WORKS MECHANICAL ENGINEER...... 4,800— 6,000 


In charge of pumping plants of city water works. 
SUPERINTENDENT OF METERS AND SERVICES 
In charge of installation of water meters, service 
pipes and meter reading. 
SUPERINTENDENT OF WATER FILTRATION... 
In direct charge of city water purification plant. 


4,800— 6,000 


4,800— 6,000 


SUPERINTENDENT OF STREETS..........+..++.:. 4,200— 6,000 
In charge of maintenance of streets, including 
street cleaning and refuse collection. 

SUPERINTENDENT OF SEWERS................: 4,200— 6,000 
In charge of sewer maintenance, repairs and new 
connections. 

SUPERINTENDENT OF SEWAGE DISPOSAL..... 4,800— 6,000 
In direct charge of sewage disposal plant opera- 
tion. 

SUPERINTENDENT OF REFUSE DISPOSAL..... 4,200— 6,000 


In charge of municipal refuse destructor or in- 

cinerator. 

These schedules not to operate to reduce any existing salaries. 

Where a city manager is employed his position shall be defined 
as the administrative head of the municipality, appointed by its 
legislative body, and his duties make him the head of the service, 
safety, health and welfare departments of the city. The following 
salaries are proposed for city managers. 

Schedule 1, from $5,000 to $7,500; schedule 2, from $7,000 to $8,500; 
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schedule 3, from $8,500 to $10,000; schedule 4, from $10,000 to $12,000; 
schedule 5, from $12,000 to $15.000. 


Making the Schedules Effective 


Now that we have the schedules, of what benefit are 
they to the individual municipal engineer? First of all 
they give him a standard with which to compare his pres- 
ent salary to ascertain just how much he really is under- 
paid. That these schedules form a fair standard of com- 
parison, the author does not hesitate to assert, for they 
were weighed and tested at every point by a considerable 
number of engineers before they were adopted and made 
public. Since this large group of engineers have agreed 
that these salaries are certainly not excessive, the indi- 
vidual engineer will do well to base his requests for salary 
increases on the figures here given. It is hoped these 
schedules will give the individual at least a part of the 
backing he needs in his efforts to secure just and adequate 
compensation. It was no part of the purpose of those 
who have done this work to make the individual muni- 
cipal engineer dissatisfied, if he has been satisfied, to make 
him unhappy if he has been happy, or to make him a 
“knocker” or disorganizer if he has been loyal. But it is 
hoped that the schedules will in every way be a stimulus 
to the engineer, not only to increase his happiness and 
his expectations, but to fill him with the determination 
to realize those expectations. 

The individual can accomplish much for himself by 
his own well-considered efforts, but he can accomplish 
vastly more in co-operation with other engineers. Muni- 
cipal engineers must realize that insofar as they are all 
underpaid they are all “in the same boat.” Each man 
must do all he can to help every other man. Let him 
think not of engineer against engineer, but of engineers 
against “the field.” There must be an effort to lift the 
other fellow up instead of pulling him down or holding 
him down. Those at the top of the list can help them- 
selves by helping those in the lower grades. Probably 
the increases can better be secured from the bottom up 
instead of from the top down. Comparison with laborers 
should help in the lower grades and then raises of the 
higher grades will inevitably follow if they are frankly 
and fairly sought. 

The schedules will be an invaluable guide in making 
up budgets and of much assistance in putting the budgets 
through. Beyond a question of doubt city councils and 
other salary fixing agencies in cities will be disposed to 
regard these schedules as the true measure of the value 
of engineering services when endorsed and brought for- 
ward by the engineers of the locality. 

Local chapters and clubs of the American Association 
of Engineers can do a very great deal by way of getting 
action on these schedules, and they are even now doing 
so. As we write, the news comes that the Terre Haute, 
Ind., chapter has adopted a resolution endorsing the 
salary schedules of the association and is taking steps to 
introduce bills in the 1921 legislature to secure an im- 
provement in the working conditions and salaries of all 
the municipal and county engineers in the state. All the 
chapters and clubs of the association in the state will 
doubtless co-operate in this movement to have the state’s 
laws affecting engineers revised. The same will be done 
in other states. 

These suggestions point the way to a realization of the 
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salaries scheduled. Co-operation is imperative. It is a 


case of: “All for one, and one for all.” 











RELATION OF TRACTOR AND TRAILER 
TRAFFIC TO HIGHWAY DESIGN 








By H. Eltinge Breed, Consulting Highway Engineer, 507 
Fifth Ave., New York City. 


Tractor and trailer traffic is a sure thing. 
design is a glittering uncertainty. 

By tractor and trailer traffic being a sure thing, I 
mean just this: It is here to stay. There are registered 
in the country today 35,000 trailers. That is definite. 
So is their percentage of increase in the last two years: 
over 100 per cent. At this rate of increase we can plan 
for 500,000 or more tractors and trailers by the year 
1930. The only uncertain factor is whether the rate of 
increase will itself increase, and how much. I believe 
that we should plan for at least double the number of 
tractors and trailers given above. 

Events of the last two years have caused many doubts 
as to whether the great occasion always does produce the 
great man—but, at least, in this mechanical age of ours, 
the advent of the tractor and trailer is one indication that 
the great industrial need always produces the means to 
fulfill it. . 


Highway 


Meeting the Need of Distribution 

The crux of the economic situation as I see it in this 
country today is, even more than production, distribu- 
tion: distribution of the products of the soil, of labor, of 
machines; and fairer distribution of the wealth that ac- 
crues from these products. The motor truck and the 
tractor and trailer have been developed to meet the need 
of distribution. 

The railroads cannot meet this need. Industries in 
the Middle West are being forced daily to shut down be- 
cause of the shortage of freight cars for the transporta- 
tion of material. Farmers the country over are frantic 
with anxiety about the movement of their crops. Con- 
gress, and the Interstate Commerce Commission, and the 
Car Service Bureau and many others squabble and mud- 
dle along with no prospect of adequate solution. What- 
ever relief we get this year and next will be from motor 
transportation. 


Motor Power for Short Haul Freight Is Economical 


Much as we need distribution we need even more 
economy in distribution. It is appalling to realize that 
we, as consumers, pay from 3 to more than 10 times the 
actual cost of the finished article, be it manufactured or 
natural product. It is disquieting to reflect that we are 
the only rich nation in a bankrupt world. It is still more 
disquieting to hear the hollow reverberations of much of 
our wealth. Whatever effects a saving in cost to the 
consumer is a national boon. Motor power for short- 
haul freight does effect such a saving. That, I believe, 
is the great reason for its rapid growth. Mr. Banham 
says: “I find that if we combine all the costs, such as 
additional crating, labor, etc., to make a less than car- 
load shipment, the rate averages a dollar a hundred from 
Yonkers to Newark. If you take the same movement by 
motor trucks or tractor and trailer, with decreased box- 
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ing, weight and labor, the rate averages 20 cts. For 12 
miles, then, there is a difference of 80 cts. per hundred 
pounds in favor of the motor truck. The saving in time, 
in space for storage, in materials, are all in favor of 
transportation by motor.” 

There is also the very important saving in gasoline 
which results from the use of the tractor and trailer over 
the ordinary truck. The trailers make it possible for one 
tractor truck, one driver and one motor to do the work 
of three trucks. With the trucks, they have met the in- 
dustrial need. Today, in the tie-up in New York harbor, 
they are coming to the rescue, and moving the food- 
stuffs. More and more they are becoming to the great 
cities the strongest assurance of a sufficient food supply. 
Those in New York City who had babies or invalids to 
care for during the milk crisis in January 1919, will re- 
member with gratitude the Walker Gordon milk trucks. 


Roads Must Be Designed for the Loads They Bear 


But in the uncertainty of highway design, motor trans- 
portation suffers a serious check. I say “Uncertainty” 
because this spring improved roads have gone to pieces 
as they never have before. The Lincoln Highway be- 
tween Trenton and Philadelphia has completely “busted 
up.” Some people say that the damage is due to the 
hard winter. That I disbelieve. Weather is a natural 
process that should not hurt a healthy, protected organ- 
ism, either human or highway.- The roads are organically 
wrong, because they are not designed for the loads they 
must bear. Unless they can sustain the necessary traffic 
they do not fulfll their function. They hinder, instead 
of help, distribution. The saving effected by motor trans- 
portation more than offsets the cost’ of the roads that 
are essential to this transportation. The economic value 
of good roads to the country cannot be expressed wholly 
in terms of the dollar. 


Wide Roadways 

- Adequate design of highways for tractor and trailer 
traffic, means an immediate provision for three lines of 
traffic near all large cities and on all trunk routes, with 
possibility of an added 10 ft. longitudinally for the fourth 
line. For each line of traffic at least 9 ft. should be al- 
lowed. The additional width is necessary because trac- 
tors and trailers move at a speed of from 6 to 12 miles 
an hour, and other cars, going from 12 to 40 miles must 
have room to pass. 

Turns must be widened because of the greater length 
of the tractor and trailer, and curves must be super-ele- 
vated in order that they may keep in their own line of 
traffic. 

Economy of Grade Reduction 

With the increasing cost of motor fuel, special atten- 
tion must be given to reducing grades: ‘The consumption 
of gasoline increases directly with an increase in grade. 
On a fairly level road you can haul a heavier load with 
less fuel. This saving on main roads heavily travelled 
often compensates in two or three years for whatever ad- 
ditional cost is involved in reducing grades. 

Because of the distribution of load over 6 or 8 wheels, 
and because of their slower movement, tractors and trail- 
ers are less hard in impact upon pavement than heavily 
loaded trucks. They would not require any greater 


strength of foundation or better type of surfacing than 





we would provide for regular heavy traffic, but all heavy 
traffic requires an adequate foundation and a durable type 
of pavement. A semi-durable pavement for heavy traffic 
is sheer waste. 

I become more and more convinced, however, that the 
final success of road building depends upon the intelli- 
gence of the public. The public must not only demand 
good roads, but that part of the public represented by the 
National Highway Traffic Association must know enough 
about what constitutes good roads to act as a spur to the 
sometimes sluggish consciences of engineers and contrac- 
tors. Public knowledge prevents private graft. 

Good roads require an alert, intelligent public, en- 
gineers with vision, competent contractors. These fac- 
tors, and the training in Highway Engineering that some 
Universities are now giving, and the urgency of the need 
itself, will gradually produce Highways that will be ade- 
quate to the demands of Tractor and Trailer Traffic. 

The foregoing paper by Mr. Breed was presented at 
the 1920 annual meeting of the National Highway Traffic 
Association in New York City. 











EXTENSION OF 18th ST. KENTUCKY ROCK 
ASPHALT ROAD, LOUISVILLE, KY. 








A contract was recently let for resurfacing with 
Kentucky Rock Asphalt the extension of the -famous 
Kighteenth Street Road at Louisville, Ky., for a distance 

















VIEW OF OLD KENTUCKY ROCK ASPHALT SECTION 
OF 18TH ST. ROAD, LOUISVILLE, KY. 


of 11.1 miles from the end of the present Kentucky Rock 
Asphalt section to the Jefferson County line. 

The rock asphalt section of this road (about seven 
miles) has aroused nation-wide interest because of the 
remarkable test which it withstood during the war. At 
one end of the road was Camp Knox, an artillery en- 
campment. On the other side of the City of Louisville 
was Camp Taylor and just across the Ohio River at 
Jeffersonville, Ind., was the great army supply depot. 
\ll the heavy traffic between Camp Knox and the two 
military points, passed over the Eighteenth Street road. 
\ careful estimate showed an average of 4,000 vehicles, 
most of them trucks, a day (12 hours) for almost two 


years. 

In spite of this severe test, the rock asphalt section of 
this road is in excellent condition today—there is not 
even a crack in its surface. 
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The 11.1 miles extension, which has just been let, is 
at present a 16 ft. macadam roadway, surface-treated. 
The old surface will be lightly scarified and covered with 
3 ins. of new metal compacted. On top of this Kentucky 
Rock Asphalt will be laid cold and compacted to a thick- 
ness of 2 ins. In addition, the roadway will be widened 
to 20 ft. Specifications call for 9 ins. of compacted 
metal and 2 ins. of compacted rock asphalt for the 2 ft. 
extension on each side of the present roadway. 

The road will be relocated for four miles. Grading 
of this section will be done this year, the surface placed 
next year. This new construction calls for a 9 in. com- 
pacted macadam base and 2 in. compacted Kentucky 
Rock Asphalt top 20 ft. wide. 

J. H. Cahill, Louisville, Ky., has been awarded the 
contract for the work. 


. 








DESIGN OF SMALL STORM—WATER PUMP- 
ING STATION AT DAYTON, O. 








The accompanying drawing shows an elevation and 
plan of a small storm-water pumping station built in Day- 
ton, Ohio, in 1919. It is designed to pump storm water 
sewage during high stages of the river. 

The station is located on the west bank of the Miami 
River near the railroad bridge and immediately adjacent 
to the Germantown street storm water sewer. The Ger- 
mantown street storm water sewer drains the territory 
bounded by Third street on the north, Broadway on the 
west, the Pennsylvania railway on the south, and the 
Great Miami River on the east. 

A part of this area is the lowest in the city with re- 
spect to the water in the Miami River, and the flood gate 
at the outfall of the Germantown street sewer is the first 
to be closed as the water in the river rises. 

Before this pumping station was built the storm water 
which fell after the closing of this flood gate must neces- 
sarily collect at the lowest point, which is located at the 
intersection of Germantown and Louie streets, and stay 
there until the water in the river receded to a point where 
the flood gate could be again opened. 

With the completion of the pumping station this very 
annoying condition has been done away with. 


Pumping Equipment 


The station is equipped with two 14-in. single stage, 
double suction centrifugal pumps, manufactured by the 
Platt Iron Works of Dayton. Each is capable of dis- 
charging 4,200 gals. per minute against a total head of 
22 ft. They are driven by two 40 h.p. Westinghouse, 3 
phase, 60 cycle, 220 volt, induction motors having a speed 
of 870 revolutions per minute. The motors are direct con 
nected to the pumps by means of flexible couplings. 

Artificial Priming 

The suction lift is 10 ft. which necessitates artificial 
priming of the pumps. This may be accomplished in 
two ways: (a) By exhausting the air in the suction line 
with a Gardner-Rix vacuum pump, which has been in- 
stalled for that purpose. (b) There are also provided 
foot valves on the ends of the suction lines so that the 
latter may be primed with water. A 1'%4-in. water line 
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BEFORE US! NG TARVIA 
South Denton Street, Gainesville, Tex., 
a gravel road before treatment with 
Tarvia. Note how road has gone to ! 
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pieces under traffic. 






















































AFTER USING TARVIA 
The same section of street after resur- 
facing with local gravel, made smooth, 
dustless and trafie-proof by treatment 
with ‘‘Tarvia-A’’ and “‘Tarvia-B’’. 




















“There are no 





arguments against 


saving what you've got”— 


(THE war taught us many things, not the least of 

which was thrift—pertinently termed “saving 
what you’ve got.”’ Thrift showed us that last year’s 
shoes could be resoled and that the old suit—with 
little mending and pressing—had another year’s 
wear in it. 


It showed many cities and towns that the policy 
of “‘saving what you’ve got’’ could be applied to 
their road problems. They reasoned this way: 


“High costs may offer good arguments for delay- 
ing new road construction at this time, but there are 
no arguments against saving what you've got. To 
neglect the roads already built is waste, and waste is 
a crime.” 


If your macadam roads are good, keep them good; 
if they’re in bad shape, repair them! 


That may mean Tarvia patching and surface treat- 
ing; the widening of narrow roads by adding Tarvia 
macadam shoulders or it may mean utilizing the old 
macadam as the foundation fora traffic-proof Tarvia 
top. 


Road improvements like these are not makeshift 
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methods. They are the logical solution of the good 
roads problem in hundreds of communities today. 


Best of all; the cost is low, the maintenance cheap 
and the satisfaction a blessing to the entire com- 
munity. 


Tarvia roads are mudless, dustless, waterproof and 
frost-proof. The smooth-running, durable surface 
resists the hardest traffic. 


Our engineers will gladly consult with you, with- 
out obligation, in solving your road problems with 
Tarvia. 


Special Service Department 





This company has a corps of trained engineers and 
chemists who have given years of study to modern road 
problems. The advice of these men may be had for the 
asking by. any one interested. If you will write to the 
nearest office regarding road problems and conditions in 


your vicinity, the matter will be given prompt attention. 








Illustrated booklets of the 
various larvia treatments 
free on request. 


Address nearest office. 

















Gravel road in Bridgton, Maine, 
maintained with “‘Tarvia-B”. 



















Halifax, NS 
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runs from the City Railway power house to the tops of 
the pump casings for this purpose. 

The pumping equipment is located in the basement of 
the building and the controlling apparatus on the ground 
The buil‘ling is 20 ft. square and is built of red 
It has a red Spanish tile roof. 


floor. 
rug-texture brick. 
Cost of the Station by Day Labor 


The following is an analysis of the cost of the sta- 
tion: 
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STORM WATER PUMPING STATION, DAYTON, O. 
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cost of this station in 1915 when the million-dollar bond 
budget was put up to the people. An effort on three dif- 
ferent occasions was made to secure a bid for its con- 


struction. At no time did the lowest ‘bid received come 
within the estimate of $20,000. The lowest bid received 
was $25,000, and proposals as high as $36,000 were sub- 
mitted by contractors. This condition caused the city to 
undertake the work under its own supervision. Mr. F. 
O. Eichelberger, then City Engineer and now Director of 
the Department of Public Service, had direct charge of 
the design and construction of the station. 











SAVING THE TREES OF BROOKLYN 








Ifow to save the trees of Brooklyn by careful forestry 
practice is a problem which has just been submitted to the 
New York State College of Forestry at Syracuse by 
prominent Brooklyn men as the result of a street tree 
investigation made by the head of the Department of City 
Forestry at the State College. 

It is suggested that an area of Brooklyn streets be 
taken, planted and maintained as a joint experimental 
problem for the period of at least ten years by the State 
College of Forestry and the Brooklyn Botanic Garden, 
carried out by funds supplied by interested citizens of 
Brooklyn. It is said that the trees of Central Park have 
been in danger of dying out entirely and the Brooklyn 
proposition is the result partly of the college’s forestry 
work on these trees. 

This would probably be the first research problem of 
its kind ever systematically undertaken. 











COUNTY COMMITTEE SELECTS ASPHALT 








By John Morrison, Southern Division, Asphalt Sales De- 
partment, The Texas Company. 


An efficacious plan to select the correct type of pave- 
ment has been inaugurated in Jefferson County, Ala- 
bama. Instead of the old method of receiving bids and 
then awarding a contract on a certain type of pavement 
to the lowest bidder, this county has instituted what is 
known as a Road Advisory Committee. This body is 
composed of seven members, three of them being techni- 
cally educated men and the other four are men of busi- 
ness and financial interests. 

In the adoption of such a plan it was desired to have 
business men and financial experts give their ideas as 
well as the technical men in the selection of a durable, 
lasting type of highway. As the result of a thorough in- 
vestigation, the committee decided that asphalt pave- 
ments were best suited to endure the heavy traffic of the 
county. 

Jefferson County has let already $2,000,000 worth of 
road work and all of it has been of asphaltic pavements. 
The county has voted $7,000,000 for improved highways, 
and work already let calls for two types of asphaltic con- 
struction. One is for asphaltic concrete using a Topeka 
mix. ‘This type ‘will have a concrete base 5 to 7 ins. in 
thickness, and a 2-in. wearing surface. The other type 
selected’is sheet asphalt with a hase of 5 to 7 ins.. a 1%- 


/ 


in. binder, and a 1%-in. wearing surface. 
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WATER WORKS SECTION 























RESERVOIR PRESSURE VS. DIRECT PRES- 
SURE IN WATER SYSTEMS 








By W. R. Gelston, Superintendent, Water Works Com- 
mission, Quincy, III. 


The design and construction of a water works system 
for any given city is a separate and distinct problem in 
itself, and that problem should be solved by a competent 
engineer. Undoubtedly, the engineer is now playing a 
larger part in the design of water works plants than for- 
merly. There are still in existence, however, many relics 
of the days when venerable city fathers drove hard bar- 
gains with the owners of water works plants and forced 
them to furnish, not only the water for fire protection, 
but also the high pressure which was necessary in order 
to make the water effective. By such displays of wis- 
dom, on the part of venerable city fathers, the tax- 
payers of many cities were saved the expense of purchas- 
ing and maintaining fire engines, it is true, but the ven- 
erable city fathers did not look far enough into the fu- 
ture. 

Many of those misfit water works plants are now 
owned by the cities they serve and those which are not 
owned by the cities are allowed, by the various rate mak- 
ing bodies, to charge rates which will pay proper re- 
turns on the investment in the extra heavy mains which 
are necessary to withstand the high fire pressures and 
the excessively high operating costs which result from 
continuous pumping into a closed system. So the tax- 
payers “chickens have finally come home to roost” in 
spite of the wisdom of the venerable city fathers. 

Reservoir pressure is not practicable in many cities 
which are located on level ground, at considerable dis- 
tances from ground which is high enough to give the de- 
sired pressure, but such cities may use elevated tanks 
instead of reservoirs if the consumption of water is not 
too great. 

Many smal] cities which are now contemplating the 
construction of water systems may profit from the ex- 
perience of the city of Quincy, Illinois, with a reservoir 
pressure system. It is also possible that there are some 
cities which are now afflicted with the direct pressure sys- 
tems, which might profitably change to the reservoir or 
tank system. 

The Quincy System 

The Quincy water supply is pumped from the Missis- 
sippi River. ‘The pumping station is located on the 
bank of the river at Maine Street. Maine Street is the 
principal business street and it runs east and west. The 
city extends 1% miles northward from Maine Street and 
about the same distance to the south. It extends 2% 
miles, from the river, eastward along Maine Street. 

The water is pumped from the river to the sedimenta- 
tion basin which is located near the pumping station. 
The water is coagulated, settled, filtered and sterilized 


with liquid chorine, as it flows by gravity from the filter 

plant back to the pumping station. It is then pumped 

a second time, into the distribution system and reservoir. 
The Reservoir 

The reservoir was built in 1882, upon the highest hill 
within the city limits. It is a little less than two miles 
east of the pumping station and three-quarters of a mile 
north of Maine Street. The top of the hill upon which 
it is located was originally about 230 ft. above low water 
mark in the river. The reservoir was built with earth 
embankments 15 ft. wide on top, using material which 
was excavated from within the reservoir. The slopes 
are 1% to 1, and the inside slope is riprapped with lime- 
stone rock. The bottom and inside slope, under the rip- 
rap is puddled clay. It is 320 ft. wide by 420 ft. long 
and about 26 ft. deep. It holds 23 ft. of water which 
is equivalent to 18,000,000 gals. When it is full, the 
level of the water is about 237 ft. above low water mark 
in the river. 

The city had always depended upon fire engines for 
fire pressure and there has never been a scarcity of wa- 
ter since the reservoir was completed. From a sanitary 
standpoint, however, the reservoir was not so satisfac- 
tory during the first years. The growth of algae be- 
came so troublesome that finally, in the year 1898, it was 
covered with a wooden roof to keep out the sunlight. 
The roof eliminated the algae but within eight years it 
was so badly decayed that it was falling into the water 
and causing a disagreeable taste and odor. It was there- 
fore removed in 1906, and copper sulphate treatment 
has prevented serious trouble from algaecidal growths 
since that date. 

Three eminent consulting engineers made an appraisal 
of the Quincy Water Works plant in 1903. Their repro- 
duction value of the reservoir, including a land value of 
$13,325, was $60,114. Their estimate also included the 
fence surrounding the reservoir, a small cottage, the 
wooden roof and all pipe connections. The maintenance 
cost has been negligible. 

Plant Equipment and Operation 


With this large storage reservoir connected with the 
distribution system, at its highest elevation, it has been 
possible to develop the pumping and filtering plants on 
a one-shift basis. At the present time, the plant capacity 
is 6,000,000 gals. in 24 hours, which is the normal capac- 
ity of the filter plant. Since the city uses an average of 
only 2,000,000 gals. per day, the pumping plant is in op- 
eration only 8 hours per day and it is always operated 
at its most economical rate. When the pumping station 
is not in operation, the city uses water from the reser- 
voir. 

The pumping station was formerly operated with 
steam. Although it was operated on a one-shift basis, 
there were two engineers and a fireman on duty and 
considerable extra labor was required for handling coal. 
There was also a night watchman who did the janitor 
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work and had the boiler pressure up ready to begin 
pumping as soon as the engineers came on duty in the 
morning. 

The value of the reservoir, as an adjunct to a water 
works plant was exemplified repeatedly during the years 
1910 to 1915. During that period, the old pumping sta- 
tion and all of the old pumps were removed and a new 
building erected and new pumps installed. The old filter 
plant was also abandoned and a new one erected. In 
making changes in pipe connections from the old to 
the new, it was only necessary to fill the reservoir and 
shut down the plants until the changes were completed. 
A shut down of four or five days was easily arranged. 

3ut the reservoir was not appreciated at its full value 
until negotiations were begun for the use of hydro-elec- 
tric power from the Keokuk power plant. Having the 
reservoir with plenty of storage capacity made it possible 
to enter into a contract for off-peak power at a very satis- 
factory rate. A contract was made in 1914, for off-peak 
power for operating the pumping station and filter plant 
at 6% mills per kw. hr. During the six summer 
months, the water department has continuous service if 
it is needed but during the six winter months, the power 
company has the right to discontinue the service from 
2:30 p. m. to 6:30 p. m. each week day. Since eight 
hours’ operation per day supplies sufficient water for the 
city, it has not been difficult to arrange the hours of 
pumping to suit the requirements of the off-peak con- 
tract. As a matter of fact, practically all of the water 
is pumped with electric power. Steam pumps have been 
maintained for reserve service but they have only been 
operated enough to keep them in serviceable condition. 
It has not been necessary to keep fires under the boilers. 

Although the Illinois State Public Utilities Commis- 
sion increased the power rate from 6% to 7% mills per 
kw. hr., on July 1, 1918, it is still a very desirable 
contract for the water department because the increase 
in the price of coal has been much greater than the 
increase in the power rate. 

Only two men are now regularly employed at the 
pumping station. An engineer is on duty while the plant 
is in operation and the night watchman is still employed. 
Motor-driven centrifugal pumps are used and while they 
are not so efficient as crank and fly wheel steam pumps 
of the same capacity, the cost of installing them is only 
about 25 to 40 per cent. of the cost of steam equipment 
of the same capacity and they require much less floor 
space and head room and the cost of maintenance is 
comparatively low. 

Service for High Districts 

Reservoirs which are built on hills are very likely to 
be surrounded with residences which must have water 
service and fire protection, eventually. This has already 
taken place at Quincy but it was not a difficult problem 
to solve. 

A 300,000-gal. elevated tank was erected on ground ad- 
jacent to the reservoir. A small booster pumping station 
was arranged to boost water from the reservoir to the 
tank. That portion of the distribution system which sup- 
plied the high district of the city was cut off and valved 
off from the reservoir pressure and connected with the 
elevated tank. Motor-driven centrifugal pumps were in- 
stalled in the booster station. The pumps are started and 
stopped by means of pressure regulated automatic 
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switches. A water works foreman who lives in the cot- 
tage at the reservoir attends to the oiling of the pumps 
and that is practically all the attendance the plant needs. 

Since the pumps are under automatic control, the off- 
peak power rate could not be secured for them. Regular 
power rates are therefore paid but since this station han- 
dles, approximately, only 12 per cent. of all the water 
used in the city, it is cheaper to operate the booster sta- 
tion than it would be to put all of the water under the 
additional pressure at the main pumping station, if it 
could be done. The mains in the lower part of the city, 
however, are not strong enough to withstand greater pres- 
sure than they now sustain. 


Reservoirs and Electric Power Interruptions 

Electric power is subject to interruptions, especially if 
it is transmitted considerable distances. Lightning has 
caused occasional interruptions at Quincy but the stor- 
age reservoir, on such occasions, again demonstrates the 
desirability of having a supply of water in storage. The 
interruptions have never lasted more than three or four 
hours and there is always sufficient water in the reservoir 
to last two or three days. 


Conclusion 

Where a storage reservoir can be built at an elevation 
above the city, sufficient to furnish satisfactory domestic 
pressure, it will prove an economical investment; it will 
eliminate danger of water scarcity for fire fighting ; it will 
provide emergency service in case of breakdown of 
pumping equipment. In fact, if a satisfactory reservoir 
can be built, there can be no convincing argument in 
favor of direct pressure. 











THE IRON REMOVAL PLANT AT IOWA 
STATE COLLEGE, AMES, IOWA 








By Charles Sabin Nichols, Professor of Sanitary and 
Hydraulic Engineering, Iowa State 
College, Ames, Iowa 


In its development of a satisfactory water supply, 
Iowa State College has experienced difficulties similar to 
those encountered by any progressive community de- 
manding conveniences in keeping with the trend of the 
times. Various sources of supply have been developed 
and abandoned as inadequate; and the distribution sys- 
tem has increased from a windmill supplying water to 
a wooden tank in one building, to modern pumping ma- 
chinery, a water treatment plant, a 162,000 gal. elevated 
tank and mains serving all parts of the campus and that 
part of the city of Ames immediately contiguous. It is 
interesting to note the changing conditions necessitating 
alterations in the water supply and eventually requiring 
treatment. 

Early Water Supplies 


The first well, dug at the head of a spring in 1868, 
gave out within two years. Another one in a different 
location, dug 12 ft. in diameter and 30 ft. deep, and then 
bored 30 ft. deeper, was abandoned without striking wa- 
ter. In 1872 the board of trustees ordered the develop- 
ment of a spring on the college farm, a wise move, as 
the resulting supply was amply sufficient until the un- 
precedented drought of 1893-6 when wells went dry 
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throughout the community. It was necessary to close 
college in October, 1895, because of lack of water. 


Careful engineering and geological studies prompted 
the recommendation of a deep well for quantity partic- 
ularly. Appeal was made to the State Executive Council 
who realized the urgency involved and authorized the 
preparation of plans and specifications and the advertis- 
ing for‘bids for a deep well. The contract was awarded, 
work begun in December, 1895, and the well finished in 
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FIG. 1. TYPICAL WELL HOUSE, SHOWING MOTOR 
VERTICALLY CONNECTED TO GREGG MULTI-STAGE 
PROPELLER PUMP. 


February, 1897, at a depth of 2,215 ft., having penetrated 
the Jordan sandstone and terminated in the St. Lawrence 
shales. Tests for quality and quantity met all reasonable 
requirements when compared with other deep well waters 
of Iowa. Some analyses appear in Table I, indicat- 
ing the character of water to which many communities 
in the Central West are driven by necessity. This water 
would be considered intolerable in many sections of the 
country. 

A steel tower and tank of 162,000 gals. capacity, 168 
ft. high, was erected for more adequate fire protection, 
provided with water for both general and fire fighting 
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FIG. 2. GENERAL LAYOUT OF WATER TREATMENT 
PLANT AT IOWA STATE COLLEGE. 
purposes. Maximum daily usage was then but 30,000 


and again it seemed as though the college were amply 
gals. and the most liberal estimate for the future did not 
exceed 50,000 gals. 

Unfortunately the future is never revealed in its en- 
tirety. About 1898 the college started the installation of 
a comprehensive sewerage system, with plumbing fixtures 
in all principal buildings. Two years later the unprece- 
dented increase in student enrollment began, accompanied 
by active building in the vicinity of the college to provide 
adequate nearby quarters for the students. Soon a small 
municipality housing more than 2,000 students had arisen 
immediately adjacent to the college, and separated from 
the city of Ames by fully two miles. Water works be- 
came imperative for fire protection. As the city could 
not supply it, the college, to safeguard the lives of its 
students, shouldered the extra burden. 

As a consequence the deep well supply soon proved 
meager, and frequent breakdowns in the pump introduced 
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FIG. 3—INTERIOR VIEW OF OPERATING FLOOR AND 


FILTERS. SHOWS FLOOR STANDS, LOSS OF HEAD 


GAGES, AIR BLOWER AND PIPING, SWITCHBOARDS 
AND CHEMICAL APPARATUS. 
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too dangerous an element of unreliability. A supple- 
mentary shallow well was sunk and equipped with an 
electrically driven triplex pump, but its assistance soon 
became insignificant. By 1906 it became necessary either 
to sink another deep well with its attendant large initial 
and heavy up-keep expense, and unreliability, or to seek 
an entirely different source. The water-bearing gravels 
of Squaw Creek bottom along the east side of the college 
grounds promised an unlimited quantity of water, though 
heavy in iron. This source seemed to offer the best solu- 
tion for an abundant water supply, so a well was sunk 
about 100 ft. through the gravel and equipped with elec- 
trically driven centrifugal pump. To date three wells 
have been sunk, each one housed as shown in Fig. 1. All 
are now equipped with electrically driven multiple stage 
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Increasing critisicm made imperative the elimination 
of the iron. Plans were prepared for a special aerator, 
in which to precipitate the iron and keep it out of the 
mains. This was built in 1908 and for some time proved 
quite effective, but with increasing volumes of water 
pumped, time for sedimentation was correspondingly re- 
duced, and eventually most of the iron remained in su- 
spension and found its way into the mains. 

3y 1913 the situation became so intolerable that the 
college authorities instructed the Dean of Engineering 
to investigate means of removing the iron. Professor 
Morris I. Evinger, then in charge of sanitary engineering 
of the college, was called into consultation and an in- 
vestigation was inaugurated to determine the best method 
of treatment. Considerable laboratory work was done, 
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FIG. 4. 


Gregg propeller pumps extending the full depth of the 
wells. 
Iron Causes Trouble 


As was anticipated, the iron caused trouble from the 
start. Contact with air precipitated large quantities of 
oxid, greatly discolored the water, plumbing fixtures and 
cooking utensils, introduced complications in culinary and 
laundry operations, and clogged hydrant stems, small 
service pipes, valves and other parts of the water works 
system. The natives eventually became trained to drink 
the water without holding their noses and closing their 
eyes, so long as it was thin enough to run, but strangers 
often suffered the agonies of thirst rather than partake. 
Dr. Wiley, eminent pure food specialist, once refused to 
drink it when offered to him on the college platform, and 
the suspicion yet prevails that he involuntarily departed 
from his set address to orate upon the unsymmetrical de- 
velopment of an otherwise enlightened community which 
was satisfied with an unwholesome water. 








SECTION THROUGH SEDIMENTATION BASIN, FILTER, CLEAR WELL AND PIPE GALLERY. 


several plants were visited, and all available trade litera- 
ture and standard plans were studied. The resulting 
recommendation favored a treatment combining aeration, 
coagulation, and gravity rapid sand filtration as best 
suited for this case. Professor Evinger was instructed 
to proceed with the preparation of plans and specifica- 
tions and estimate of cost. The Legislature granted the 
asking of $15,000 to construct the plant. 

Upon their completion, the plans and specifications 
were presented to the building committee of the Iowa 
State Board of Education for approval. Realizing the 
importance of the undertaking, the committee requested 
satisfactory operating guarantee, backed by financial re- 
sponsibility, and to insure this ordered the inclusion of a 
provision for alternate bids on plans submitted by reput- 
able filter manufacturing companies. 

Bids were received in August, 1915. The college 
superintendent of grounds and buildings was ordered to 
construct the basins, building and sewers, according to 
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the plans of the Pittsburgh Filter Manufacturing Com- tion at present and 2 hours on full capacity, four gravity 
pany, successful bidders on mechanical equipment. The filters of 311,000 gals. per 24 hours, normal operating 
general ground layout shown in Fig. 2, closely approxi- capacity each, and a clear water well of about 40,000 
mates that originally proposed, but the plant details were gals. capacity. The old aerator of about 100,000 gals. 


capacity is used as an additional clear water reservoir 
and as a suction well for the service pumps. 

In design and operation, economy and simplicity were 
paramount. The plant is arranged to operate automatic- 
ally. Dy means of the raw water inlet control valve, the 
water in the coagulating basin may be maintained at ¢ 
constant level, and the proportional chemical feed regu- 
lator assures a chemical dosage in proportion to the vol- 
ume of water entering the basin. The filters are con- 
trolled by individual hydraulic throttling valves all oper- 
ated by a master controller. These valves will auto- 
matically throttle the filter when the water in the clear 
well reaches a predetermined level, thus preventing up- 
ward pressure of water on the filter floors. Thus, when 
the clear well is full, the filters will be automatically shut 
off, the water in the coagulation basin will rise until the 
inlet controller shuts off the supply to it; at the same time 
the flow of chemical will be cut off and the entire plant 
will be at a standstill. When the water in the clear well 
drops, the filter will open automatically, and the flow of 


raw water and chemical will begin in exact proportion 
Essential Features of the Iron Removal Plant to one another. 








FIG. 5—VIEW OF AERATOR. 


materially altered to conform to the Pittsburgh Filter 
Manufacturing Company’s special equipment. 


The essential features of the plant are an aerator, a In operation the water is pumped to the aerator, 
coagulation and settling basin, providing 4 hours deten- shown in Fig. 5, where the chemical is introduced. It 


y) iping Dollars’ 


L)? YOU know how much the water costs per gallon 

D vhich you pump from your own wells? Do you 
know how many gallons a shovelful of coal represents? 
Do you know whether you are securing as much water as 
the wells are capable of producing? Have you compared 
your costs, along this line, with the costs of other manu- 
facturers? 
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There is a maximum flow of water which every well is capable 
of producing with the proper equipment. If you are getting less 
than a maximum flow, you should know about it—because 
that means pumping dollars into your water tanks. Our 
_thirty-two page book, “Pumping Efficiency,” which 

deals largely with the experience of other manufactur- 
ers, may be of greathelpto you. A request will bring 
it to you. Use the coupon, a letter or a postal 
card—today. 
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FIG. 6. 


then passes over and under a series of baffles in the mix- 
ing rack, flows through the coagulation basin, over a 
weir into a trough running along the front of the beds 
and connecting with them through 6 in. gate valves. It 
filters down through the sand and gravel, into the col- 
lecting grid on the bottom leading to the clear well which 
is connected directly with the surface reservoir. From 
this reservoir it is pumped into the mains. 

ach of the four filter tanks is 12 ft. long, 9 ft. wide 
and 8 ft. deep, built as a monolith and practically water- 
Only three of the four beds are now 
With 


the present pumpage of about 500,000 gals. per day, the 


tight when full. 
equipped, the fourth one being held in reserve. 


three beds operate at comparatively light load, and re- 
quire a minimum of washing. 

ach filter is equipped with an overflow trough for 
distributing the incoming treated water and for removing 
evenly from all parts of the bed the water used for wash- 


These troughs connect both with the raw water in- 
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DETAILS OF WATER AND 
SYSTEMS. 


FIG. 7. AIR MANIFOLD 
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DETAILS AND GENERAL ARRANGEMENT OF AERATOR. 


let and with the sewer. They are constructed of steel 
plates in such form as to prevent as much as possible 
the loss of sand during washing. 

The collecting and washing system is shown in Fig. 7. 
The main collector, running longitudinally on the bottom 
of the filter tank along its center, is a heavy cast iron 
manifold, bolted together with machine bolts. On each 
side of the manifold tributary pipes, 2 ins. diameter, 
and 6 ins. center to center, extend to the side walls of 
the tank. These pipes are capped on the end. Into the 
manifoli and lateral pipes are screwed bronze metal 
screens spaced 6 ins. each way. These screens are 134 in. 
in height and are so constructed that they can be taken 
apart without displacing them. The entire collecting sys- 
tem is concreted in up to the flanges on the screens. 

Above the collecting grid is placed 10 ins. of gravel, 
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EQUIPMENT IN PLACE. 
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and on top of that is 30 ins. of filter sand. The gravel 
is composed of clean, rounded, silicous pebbles screened 
from material of a sandy nature, and free from splinters, 
flat pieces, limestone or other friable material. It is of 
such size that all will pass a screen having a clear mesh 
of 54 in. and be retained on a screen having a clear mesh 
of 3-16 in. The sand is a hard, silicous material, specially 
selected and screened, free from loam, dust and per- 
ishable matter, and contains not to exceed 5 per cent 
of flat or laminated particles. It has an effective size of 
0.334 m.m. and a uniformity co-efficient of 1.4 

Just above the collecting manifold is the air wash 
distributing system, also shown iu Fig. 7. 1t consists of 
galvanized wrought iron pipes extending along three 
sides of the filter wall and connected across from side 
to side by 14-in. brass tubing, spaced 6-in. centers. The 
brass lateral pipes are perforated on their under side 
with 1-16-in. drilled holes through which air is admitted 
under pressure. The entire system is so arranged that 
no pipe will have a dead end; this insures even distribu- 
tion of air over the entire filter bed area, and prevents 
clogging of the air pipes. A connection to water pres- 
sure enables the attendant to flush out the pipes after 
the application of air. 

Although aeration and coagulation settle out a large 
amount of iron in the coagulation basin which can be 
flushed into the sewer direct, still enough carries over 
onto the beds to gradually clog the surface and necessi- 
tate washing. With a filtration of 500,000 gals. in 24 


and is impervious to rust. 
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hours, using three beds, or an average rate of filtra- 
tion of about 1 gal. per minute per square foot of filter 
surface, each bed has to be washed once in 36 hours. 
The loss of head caused by clogging is indicated by the 
loss-of-head gages. The piping can be traced in Fig. 8. 
Each gage is mounted on a separate cast iron stand 














FIG. 9—SHOWING AGITATION BY AIR TO BREAK UP 
THE SURFACE SEAL. 


placed in front of the filter, as can be seen in Fig. 3. 
The gages are connected on one side with the raw water 
conduit, and on the other side with the effluent pipe. By 
means of a vacuum the difference in head is indicated by 
a mercury column which rises alongside the graduated 
scale. This scale is tested and adjusted properly to in- 
dicate the loss of head due to sealing of the filter surface 


(Continued on page 34) 


Always an Asset 


Never a Liability 


N addition to its permanent 
value U. S. Cast Iron Pipe 
possesses many other practical 


features—may be relaid after 
years of service in another location—has 


a definite salvage value of from 40 to 50 
, per cent of its original cost—high flow 
capacity, tightness, strength and resistance to electrolytic as well as corrosive action, 


It is interesting to note that 95 per cent of all water mains 


laid in 1915, the last time statistics were compiled, were Cast Iron. 
Write for further details. 


UNITED STATE 


CAST 
IRON 


PIPE. rounpry CO. 


GENERAL OFFICES: BURLINGTON, NEW JERSEY 
SALES OFFICES: 


Philadelphia—1421 Chestnut Street 
New York—71 Broadway 
Pittsburgh—Henry W. Oliver Building 
Minneapolis— Plymouth Building 


Buffalo—957 East Ferry Street ‘ 
Chicago—122 S. Michigan Boulevard 
St. Louis—Security Building 


Birmingham, Ala.—1002 Am. Trust Building 
San Francisco— Monadnock Building 
Cleveland—1150 “ast 26th Street 

Dallas, Texas—Scollard Building 


f For quotations or estimates apply to nearest sales office. 
For literature or special information apply to Publicity Department, Desk 6, Burlington, New Jersey. 
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for each of the beds, and the point determined at which 
they should be washed. 

When washing a bed, the raw water inlet to the bed 
is closed and the water in the bed is allowed to filter 
until the surface is somewhat below the top of the over- 











CHEMICAL 


MIXING 
TIPPING TANK FOR PROPORTIONAL FEED. 


FIG. 10—VIEW OF TANKS AND 


flow trough. The effluent valve is then closed and air 
is applied by a blower through the air wash manifold at 
a pressure of 3!4 to 4 tbs. per square inch for 5 or 10 
minutes. This agitates the surface of the filter as shown 
in Fig. 9 and breaks the gelatinous seal which has formed. 
The air is then shut off and filtered water is forced up 
through the collecting system at about 5 Ibs. per square 
inch for a period of 5 or 10 minutes. The pressure of 
wash water is in#icated on a gage. This water carries 
with it the loosened surface deposit into the overflow 
trough to the sewer. The wash water is then turned of 
the sewer valve closed, the air distribution system fushed 
with filtered water and wasted into the sewer, the raw 
water turned into the bed, the effluent valve opened and 
normal operations resumed. 

The washing operation requires from 1,100 to 2,000 
cu. ft. of free air and from 8,000 to 10,000 gals. of filt- 
ered water. 

The air blower is the Root make, and has a capacity 
of 225 cu. ft. of free air per minute under a pressure 
of 3'4 or 4 lbs. per square inch. It is connected with a 
7'%4 Wi. P. 3 phase, 60 cycle, 220 volt General Electric 
Company motor of the squirrel cage type. 

The Platt Works 8-in. 
double suction, side covet centrifugal, directly connected 


wash water pump ts a Iron 


through flexible coupling with a 15 Il. P?. General Elec 
tric Company ship ring, variable speed motor. 
LO80 G. P.M. at 


The pump 


guaranteed to deliver 1150 R. P.M, 


against a pressure of 10 Ibs. per square inch 

The motors for air compressor, wash water pump 
in hemical mixer are controlled from a= switehboard 
inal ting bone 

The effluent e ft the filters discharge throug! 
l tubes int rete uct m the filter gallery and 
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connected with the clear well through a port at one end, 
(see Fig. 8.) The valve over the “U” pipe orifice is hand 
operated and can be set for any maximum rate desired. 
Up to this maximum the rate of filtration of each filter 
is controlled by a hydraulic throttling valve, and all: are 
governed by a master controller. The master controller 
is a large cast iron chamber connected with the raw water 
conduit supplying the beds so that their water levels will 
correspond. In the chamber is a float, weighted to sub- 
merge 12 ins., connected by a lever arm to a pilot valve 
which operates the hydraulic throttling valves on the 
individual filter effluent pipes, under college pressure. 
Thus, as the rate of pumping increases the water will 
rise in both raw water conduit and controller chamber. 
The float will rise, carrying with it the end of the lever 
arm to which it is connected. This so operates the pilot 
valve that water pressure is transmitted to the bottom 
of the effluent throttling valves, tending to open them 
and allow more rapid flow of water. If the pumping 
rate decreases the operation is reversed; the float lowers 
and the pilot valve transfers pressure to the upper side 
of the throttling valves tending to close them and de- 
crease the flow. 

On the effluent pipes are also butterfly valves with 
floats so set that when the water rises in the clear well 
to within 6 ins. of the filter floor the valves will close 
and filtration cease. A similar valve also controls the 
main raw water inlet pipe so that when the water in the 
raw water basin reaches a certain height the valve will 
close. Thus, if the pumpage to the filter plant exceeds 
the usage, the clear water well will fill and filtration 
will be automatically stopped. Water will then back up 
through the plant until it reaches the level in the raw 




















FIG. 11—VIEW 


OF PIPE 
LAYOUT. 


GALLERY SHOWING SIMPLE 


water basin at which the inlet valve closes. The whole 
plant will then be idle until the water in the clear well 
has lowered sufficiently to open the butterfly valves in the 
eM™uent pipes when filtration will be resumed; and when 
it has lowered the water sufficiently in the raw water 
basin the inlet valve will open, the pumps will start and 
the raw water will be admitted 

In actual operation, however, the college does not 
upon the valve ec 


rely mtrolling the main raw water inlet 


ed on pane 
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PANNING a small ravine, dip- 
ping down to the bottom of a 
shallow lake and lifting itself up 
over a rocky cliff, this line of Cast 
Iron Pipe crosses the “‘anticlinal’’ 
—the last outcropping of anthra- 
cite coal at Summit Hill, Pa. 
Made of material which defies 
the elements and denies nothing 
of service to the wise engineers 
who install it, Cast Iron Pipe has 
for hundreds of years told its own 
story of durability and economy. 


Booklet- ‘'‘Cast Iron Pipe in Industrial 
Service’’— sent on request 


The Cast Iron Pipe 
Publicity Bureau 
1 Broadway, New York 
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pipe. The float is connected directly with an indicator in 
the pumping station so that bell will ring when the water 
in the raw water basin reaches the height at which the 
valve would be closed. The attendant then stops and 
starts the pumps as required. It was feared that the 
valve might be closed in the supply pipe without stopping 
the pumps, thus causing damage. 

Automatic regulation is likewise extended to the 
chemical solution plant, see Fig. 10, which is so intimate- 
ly connected with the entire operation as to feed a known 
amount of chemical in exact proportion to the amount of 
raw water going to the coagulating basin. 

The chemical solution plant consists of two cypress 
tanks 3 ft. in diameter by 4 ft. deep, each equipped with a 
motor driven paddle to maintain uniformity in the chem- 
ical solution, and with a water gage to indicate the 
height of solution in t hetank. Both tanks connect, 
through screens and brass pipe to an automatic dosing 
device as hereafter described. 

A cast iron cylinder well is connected with the raw 
water inlet pipe so that the water level in the well will 
correspond with that over the orifice of the inlet pipe. 
In the well is suspended a brass float connected by a 
wire running over pulleys, with a cast iron, enamel lined, 
tilting tank designed to discharge the chemical solution 
through an arm into an enamel lined receiving funnel 
connected with the pipe leading to the chemical dif- 
fuser under the aerator. In the tilting tank is also a 
brass float which operates a brass valve on the line from 
the chemical solution tanks. As increased pumpage raises 
the water over the orifice of the raw water inlet pipe, 
the float in the well will rise. This will lower the arm 
of the tilting tank and more chemical will flow, thus 
lowering the liquid in the tilting tank. Its float in drop- 
ping will open the valve on the supply pipe asd allow 
more solution to flow into the tilting tank. When pump- 
ing stops the float in the well will drop, the arm on the 
tilting tank will rise sufficiently to prevent the flow of 
chemical, and the float in the tilting tank will rise and 
close the valve on the feed line. 

In spite of automatic control throughout, which ordin- 
arily complicates the mechanism, the arrangement is very 
simple. Pipes and valves are readily accessible in the 
pipe gallery as shown in Fig. 11. 

All valves for operating the filters are connected by 
extension stems with floor stands having hand wheels 
showing by raised cast letters the valve each operates and 
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the direction of opening. All gate valves are of the 
double gate pattern suitable for a working water pres- 
sure of 50 lbs. per square inch on low pressure iines, and 


100 Ibs. per square inch on high pressure lines. All 
valves have stuffing boxes with bolt followers. 

The Pittsburgh Filter Manufacturing Company furn- 
ished the following guarantee: 

“Upon completion of the work, the contractor shall 
furnish a competent man to start the plant who will con- 
duct the operation of the plant for a period of ten (10) 
days, during which time the purchaser may have the 
water tested and analyzed to determine the degree of 
purity obtained and said degree of purity shall be as 
follows: 

The filtrate shall not show acid reaction. The 
filtrate shall be clear, bright, and practically free 
from color, turbidity, or matter in suspension and 
shall be supplied at the rate of 311,000 U. S. gals. 
per 24 hours for each filter when the filter is oper- 
ated at normal capacity. 

The filtrate shall not contain iron in amount to 
exceed five tenths of one part per million. 

“The amount of wash water used for washing the 
filter shall not exceed an average of 4 per cent (4%) of 
the total amount of water filtered. 

“The contractor will replace within one year after the 
plant has been operated, any material proving defective 
due to mechanical defects or poor workmanship. 

“All guarantees given above are conditioned on the 
following: That the filter plant be operated in accordance 
with the contractor’s instructions and that a proper qual- 
ity and quantity of coagulant be used. 

“Tt is assumed that the above given guarantee can be 
accomplished by depending solely upon the use of aera- 
tion without the addition of lime or alum, but this cannot 
be determined without operating the plant. The con- 
tractor therefore reserves the right to use alum or lime 
or both chemicals in order to meet the guarantees.” 

Labor and material troubles delayed completion so 
that operation was not started until January, 1917. The 
operating results during the first month of tuning up and 
testing are shown in Table II, indicating the efficiency of 
the plant for the removal of iron in solution. The total 
cost was approximately $15,000, of which $6,600 was for 
mechanical equipment. 

On account of the high cost of aluminum sulfate, 
hydrated lime is used for coagulant, a dosage of 40 Ibs. 


(Continued on page 39) 








TABLE I—ANALYSIS OF IOWA STATE COLLEGE DEEP WELL WATER, COMPARED WITH ANALYSES OF WATERS FROM 
OTHER DEEP WELLS IN IOWA 
(Parts per Million) 














ineral 

College Boone Cedar Rapids Centerville Davenport Sioux City 
Silica (SiO2) ...ccccccecececvccccccccecetecteccteccecece 3.000 11.858 2.571 10.285 8.571 16.428 
SI EN i ctu i dsb dy aA ee gk Mar lela @ seca ec acenieh 7.000 10.000 17.857 3.000 3.143 11.000 

Oe Se CIES cece rere oceetieCencetsveneeiorecier®  “«a6K 0 
Di NMR, on as ownskegbesaancinied Gi alxkarsuniedveseina 49.300 217.285 98.000 367.571 28.000 316.571 
MEMES... i. pnahenaoaasanebioantameknaredans 24.300 107.143 51.714 149.143 9.143 120.571 
PE EEE, Kat nceonse CoRR EEK Kee KRDEEREOMERERKERSS . cemabies ——— Snare ie ee ee 
EN ES 3. 2. gabe We nies eed ai Ac wR a ieee dic 526.800 546.858 122.000 1,017.143 548.857 299.428 
a eine ataiptipineca ps onetalelpgeetrcae aie ee nesters tds ning 203.800 152.858 428 388.571 273.429 84.143 
Sulfur Trioxid (SO3) .........ecccccccccecceecccel lll, 429.700 862.857 172.857 1,634.000 229.000 716.000 
Ce, SO BOD ink oc ke cceneticcncereseosbvvkdesawn 118.800 194.285 248.857 66.429 157.571 146.571 
Water in combination .........-.ccccccccccccecccceccces 17.600 43.428 51.143 13.714 14.286 = =—§ esseee 
PE pcrbadke ce chedadeeeedsbhotetedinedbwsectiaweunr 1,380.300 2,147.000 765.427 3,639.857 1,272.000 1,710.712 
I ha 9 arbtrciny acchandeelatanR Gah area RE ba Sioead ee 148.600 790.000 311.000 1,324.000 84.250 1,037.000 

; Sanitary 

OR CE, ace ccc cthbbevberdceunwesbsedbannedebaes 200 1.400 .862 -978 1.100 1.250 
I CONN is ac wkiewkasewneeed Keble wakis waves Trace .015 , .016 -020 -005 -015 
ee i aes a i See emcee ee clea eaten old abo ciate 1,258.000 2,047.140 592.900 4,132.140 1,192.850 1,617.140 
CE oe ghee Boe aie bd Beebe ane eee eee eek Trace None .800 4.800 None Trace 
EL ED EE ENO OS Es Trace None .160 None None Trace 
SO i Oe a See Es MS None .740 1.000 2.480 -985 1.85 
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Wheel Type P and H Excavator Cutting a Trench Through Hard-Surfaced Macadam Pavement 


Pipe Line and Conduit Trenching 


Any P & H owner can tell you the quickest and 
cheapest way to cut a pipe line or conduit trench. He 
will say: ““Use a P & H Wheel Type Excavator.” 


This machine will cut trenches from 15 to 28 inches 
wide and from 54 to 90 inches deep in the hardest kind 
of ground or in swampy earth, and the trench may be 
either straight or curved. 


Whether the work is the comparatively easy, normal 
cutting job, or one that calls for every bit of strength 
that can be built into an excavator, these machines will 
work rapidly and economically. Their leadership is 
based on their performance records in quick, low-cost 
and accurate trenching in almost any kind of material. 

There is a variety of sizes from which to select the 
machine best adapted to your requirements. Each ma- 
chine is made right! 

These machines operate equally well on gasoline, 
kerosene or distillate—a great convenience. In General: 


When you buy an excavator base your selection on the 
work to be done. Ladder Type P & H Excavator for 
pipe line, telephone conduit and general trenching up 
to 7% feet in depth, and the P & H Excavator-Crane 
for a general utility excavator. 


For particulars on The Wheel Type P& H Excavator 
Ask for descriptive Bulletin LX. 


PAWLING & HARNISCHFEGER CO. 


EST. 1884 
MILWAUKEE, WISCONSIN 


New York—Church Street Los Angeles- Central Building 
Philadelphia—Stephen Gerard Seattle—L.C. Smith Building 


Building New Orleans—Whitney Central 
Chicago— Monadnock Block Building 
Pittsburgh—Fidelity Building San Francisco—Monadnock 
Portland, Ore.—Yeon Building Building 


‘“*You see them wherever you go, and they go wherever you see them.’’ 





— excavators — 
back-fillers -tampers 
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ENGINEERS’ AND CONTRACTORS’ DIRECTORY 











JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Water Works 
CHICAGO, ILLINOIS. 


Water Supply Sewerage 


HARTFORD BUILDING, 


GANNETT, SEELYE & FLEMING 
ENGINEERS 


Farley Gannett Theodore E.Seelye Samuel W. Fleming, Jr. 
204 Locust St. 507 Palace Hardware Bldg. Randolph Bidg. 
Harrisburg, Penna. Erie, Penna. Memphis, Tenn. 


All branches of Municipal Engineering, including City Planning, Paving. 

ater Works, Sewers, Sewage Disposal, Preliminary Reports and Esti- 

mates of Cost for Bond Issues. Valuation of Public Utilities for Rate 
Making and Purchase. Water and Sewage Analysis 














Wm. Artingstall 
Civil Engineer 


WATER SUPPLY SEWERS SEWAGE DISPOSAL 


Old Colony Building Chicago 


SAMUEL A. GREELY 


39 W. Adams Street CHICAGO, ILL. 
: Hydraulic and Sanitary Engineer 





Water Supply and Purification. Treatment of Sewage, 
Garbage and Industrial Waste. Construction, 
Operation and Valuation. 








CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Construction and Reduction 
» in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Building INDIANAPOLIS, IND. 





J. W. HOWARD 
CONSULTING ENGINEER 


ROADS AND PAVEMENTS 


Laboratory Analyses and Tests. Specifications improved 
Expert in Valuation and Litigation. 31 years’ experience 


1 Broadway NEW YORK CITY 








CHICAGO PAVING LABORATORY 
L. KIRSCHBRAUN H. W. SKIDMORE 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 
Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research 
160 North Wells Street CHICAGO 


SAM. L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bidg. CINCINNATI, OHIO 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 


Consulting Engineers. Specialists in Drainage, Sewer- 

age and Sewage Disposal. Preliminary Investigations 

and Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Avenue. NEW YORK. 


W. G. KIRCHOFFER 


Sanitary and Hydraulic Engineer 


Water Purification Sewerage 
Land Drainage 


MADISON, WIS. 


Water Supplies 
Sewage Disposal 


22 N. Carroll St. 








DOW & SMITH 


CHEMICAL ENGINEERS 
CONSULTING PAVING ENGINEERS 


A. W. DOW, Ph. B. F. P. SMITH, Ph. B. 
Mem. Amer. Inst. Ch. Engrs. Mem. Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cement, Engineering Materials. 
131-3 E. 23rd Street NEW YORK CITY 


ALEXANDER POTTER, C. E. 


HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City. 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 


Valuations of Existing Plants where MUNICIPAL OWNERSHIP is Con- 
templated — Expert Testimony — Plans and Estimates. 














WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and Inspection 
of Materials. 
Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 


ASTRID S. ROSING, Inc. 
Sewer Pipe—Drain Tile—Steam and Electric 
Conduits—Building Tile—Fire Brick 


Harris Trust Company CHICAGO, ILL. 
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Bitumens, 
Asphalts, 


Consultation, 
Specifications, 


Testing, Paving. 
Inspection, Road Oils. 


Isaac VAN TRUMP 


ENGINEERING CHEMIST 


2337 South Paulina Street. CHICAGO, ILL. 


SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants. 
Home Office, BESSEMER, ALA. 








W.S. SHIELDS 
CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and Water 
Works Systems. Sewers and Sewage Disposal. 
Pavements and Roads, 


Hartford Building. CHICAGO, ILL. 











A TECHNICAL GRADUATE 


with successful experience in structural and highway engineer- 
ing wishes to correspond with organizations seeking a county 
engineer, a city engineer or a municipal engineer (city man- 
ager). Address 
Box M, Municipal & County Engineering, 
538 South Clark Street, Chicago, III. 











(Continued fron page 36) 


per day for a pumpage of about 500,000 gals., giving 
satisfactory results. 

The cost of operation of the plant is probably some- 
what lower than would obtain in some localities. It is 
estimated to be approximately $6.13 per million gallons 
filtered, divided as follows: 


Item Cost per Mil. Gal. 

Attendant, % time @ $41.25 per mo............ $2.68 
Lime @ 1%c per lb..... inten mde ewes 95 
ei cehereesneudieeanbeween 15 
Sete GF Ft Th. We Thin viccenvcccsccnsvisnns 2.10 
Wash water @ 5c per 1,000 gals................. Po 
(fee tesa cicada lity vip natives ks $6.13 


A water usage of 500,000 gals. per day would be 
common for Iowa cities of 5,000 to 10,000 population. 
Assuming 5 to a family, and only 75 per cent connections, 
the cost per connection for filtration would vary from 
75 cts. to $1.50 per year. Supplementary liquid chlorine 
treatment to kill pathogenic bacteria would cost but 5 or 
10 cts. a year more. This introduces no financial burklen, 
and is certainly cheap insurance against water borne 
diseases. 


TABLE II—DAILY TESTS ON COLL 


CONSULTING ENGINEERS 


—reach city officials by inserting professional cards 
in this Department. 


A daily Bulletin, covering prospective work in all parts of the 
country, goes free to each advertiser. Write for rates and full 
information to 


S.Clark St. 
CHICAGO. 
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Filtration of public water supplies is not very com- 
mon in the midwest states now, but the water situation 
is such in most localities that many towns and cities will 
eventually be forced to adopt a source of supply which 
requires treatment of some sort, and filtration must of 
necessity enter largely into the process. The public and 
the public officials in such communities must be taught 
to recognize in filtration and associated operations the 
solution of their water difficulties, and to appreciate that 
the use of chemicals, against which there is at present 
some deep-seated prejudice, is beneficial rather than 
harmful. 


EGE WATER FILTRATION PLANT 


January 18 to February 17, 1917 


Av. of 5 days. 


Cores ere es enesessestoeteeteereeteetseseestoertesses 


Aeration. No further treatment. 
Halfbound CO2 
Dissolved Oxygen 
Iron in Solution 

Aeration; 20 Ibs. Lime per 24 hrs. 
Halfbound CO2 
Dissolved Oxygen 
Iron in Solution 

Aeration, 50 Ibs. Lime per 24 hrs. 
Halfbound CO2 
Dissolved Oxygen 
Iron in Solution 

Aeration; 20 lbs. Aluminum Sulfate pcr 24 hrs. 
Halfbound CO2 
Dissolved Oxygen 
Iron in Solution 

Aeration; 40 lbs. Aluminum Sulfate per 24 hrs. 
Halfbound CO2 
Dissolved Oxygen 
Iron in Solution 

Aeration; 20 lbs. Aluminum Sulfate per 24 hrs. 
Halfbound CO2 
Dissolved Oxygen 
Iron in Solution 

Aeration; 40 lbs. Lime per 24 hrs. 
Halfbound CO2 
Dissolved Oxygen 
Iron in Solution 

Manganese; average for all treatments 


ee | 
ee | 


NR Ee ee ee Pre ae ee , “gy hae 


ee ee 
ee ee ee ee 


Come e eee Meroe eee et ee Feet ees ees eet eseseeteeseetes 
| 


~ 


Ce mee ete ete sewers steer tee tet ee Feet ee eee eteeteetes 
ee 
eC 


eee ee ee 


Original Water Aerated Water Effluent 
Well No. 1 Well No. 2 Well No.1 Well No. 2 Well No. 1 Well No. 2 


147.60 135.70 145.80 137.00 144.006 136.2 
ae 05 5.49 5.62 7.090 8.27 
7.92 6.45 -64 -28 -191 -019 
145.50 = =—§ seoece i ree lL A 
. |) er oe 82 sea wee | ee 
| cr — # #8 *rebiew ee 
148.30 137.70 148.70 139.80 149.600 138.200 
.02 .02 5.22 5.35 5.560 8.150 
7.29 7.24 .20 18 -037 -028 
147.50 135.30 145.20 135.00 144.80 134.60 
12 O01 5.20 5.61 6.73 8.02 
7.53 6.60 -53 10 -020 -006 
147.80 135.50 147.40 135.60 144.800 134.200 
12 -05 5.47 5.55 7.400 7.420 
7.60 6.70 1.00 -50 -028 -012 
145.90 131.10 144.10 135.10 143.900 133.70 
.07 -06 5.50 5.67 7.280 7.96 
7.35 6.60 1.05 2.22 -047 02 
uaewes 135.50 147.00 131.00 147.40 135.00 
oeeeee -08 5.07 5.47 5.94 7.88 
iaeceuiae 7.20 -80 1.43 13 -07 
.214 — see  jvkwenn .214 160 
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"STEWART SEWER GLEANING MACHINE 


Water Cleaning System if you wish it, 
or Drag Bucket type. 
Also have TURBINE SEWER 
CLEANING MACHINE at Low Price. 


WE WILL PAY FREIGHT AND CHARGE TO BILL. 


We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Also Rods with 
wheels for conduit work. 












SEWER 


AND CONDUIT RO DS 


No Deep Shoulder Cut for Couplings—Rods retain full size and strength 


Investigate our JUMBO ROD 
W. H. STEWART 


1614 Locust Street - - ST. LOUIS, MO. 
129 George Street - ~ - BOSTON, MASS. 


CANADA FACTORY, WALKERVILLE, ONT. 
THEREFORE NO DUTY FOR PURCHASER TO PAY 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 

















WM. E. DEE COMPANY 


30 North La Salle Street, CHICAGO, ILL. 
WE MANUFACTURE 


D & D Safety Cover 


GUARANTEED NOT TO 
RATTLE OR DISH 


Full Line of MANHOLE and 
CATCH BASIN COVERS 
of all Kinds. 


Patent Numbers 
965163-1177850 


WRITE FOR OUR PRICES 
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American Cast Iron Pipe | 


Company 


MANUFACTURERS OF 


iit 


Birmingham, Ala. 
Columbus, Ohio 
Minneapolis, Minn. . 
New York City . 
Chicago, Ill. 

allas, Texas 
Kansas City, Mo a 
San Francisco, Cal. . 
Los Angeles, Cal. 


BIRMINGHAM, ALA. 
SALES OFFICES: 
4 Box 908. 


"607 New Hayden Building. 

712 Plymouth Building. 

No. 1 Broadway. 

512 First National Bank Building. 

7 Praetorian Building. 

16 Scarritt Building. 

711 Balboa Building. 

"339 Citizens National Bank Building. 





DIRECT OXIDATION 
PROCESS 


Apparatus for carrying out this 
Process for Sewage and Water 
Treatment supplied upon En- 
gineers’ specifications. 












Direct Oxidation Process Corporation 
15th and Lehigh Ave. Philadelphia, Pa. 


apis 
ACME 


Manholes, Catch Basins, Inlet Basins, 
Park Basins (All Styles) 








~] 
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BUILDING COLUMNS OF 
ALL DESCRIPTIONS. 


REGULAR AND SPECIAL 
GRATES OR STRAINERS 
FOR SEWER PIPE. 





SEND US YOUR SPECIFICATIONS 


MADISON FOUNDRY CO. 
927 Addison Road, CLEVELAND, OHIO. 








BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO Fokt & MACHINE Co. 





694 EAST MAIN STREET. 


SLUICE GATES 
Shear, Flap and Butterfly Valves 
FLEXIBLE JOINTS 


COLDWELL-WILCOX CO. 


NEWBURGH, N. Y. 





South Water Street 








CHLORIDE OF LIME 


FOR PURIFYING WATER 
PENNSYLVANIA SALT MANUFACTURING CO. 


115 Chestnut Street, PHILADELPHIA, PA. 











This Water Works Section is a 
Regular Feature of 
Municipal and County Engineering 


Published Monthly at 
538 S. Clark St. Chicago, IIl. 


Subscription price tor the Full Number, $2.00 per year. 
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CONSTRUCTION NEWS AND EQUIPMENT 

















EXCAVATING BASEMENT UNDER FIVE- 
STORY BUILDING 








Digging the basement for a building after five stories 
had already been constructed was the unusual work done 
by a Smith Excavator and Loader for the Walter W. 
Oeflein Company in connection with the building of the 
big factories for the Wisconsin Food Products Company 
at Milwaukee. 

This building was started last November in the midst 
of a prolonged cold snap which left the ground in a solid 
frozen state making extensive excavating a physical 
impossibility. Instead of delaying the construction until 
the ground became soft enough to dig, the contractors 
decided to dig only space enough for the footings and 
columns and leave the bulk of the excavating until a later 
date. The entire space to be excavated measured ap- 
proximately 300 ft. by 160 ft. and at a depth of about 
7 ft. 

The location of each column was marked out and a fire 
built on the spot to soften the ground. A hole was dug 
just big enough to permit pouring of the columns and the 
rest of the structure was continued in the usual manner. 

The fact that the space between the top of the ground 
and the bottom of the floor of the first story was less 
than 5 ft. in some places presented an unusual excavating 
problem. A steam shovel was impossible because of the 
low clearance and hand shoveling would have been reck- 
lessly inefficient and costly. 

The Smith Excavator and Loader was particularly 
adapted to the work because of the principle upon which 
it operates. The dragline which brings the dirt up to the 
machine requires no more clearance than that required 
by a man guiding the slip. 

The Excavator and Loader was set at the edge of the 


Space dug during cold weather 
+o permit pouring of column 
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SMITH EXCAVATOR DUMPING SLIP INTO WAGON. 


building in such a position as to give a straight run be- 
tween two rows of columns. At a point, 180 ft. away 
from the machine, two stakes, 20 ft. apart, were driven. 
A heavy chain was stretched between these stakes. Upon 
this chain two sheaves were hooked, either of which 
could be unhooked and relocated anywhere on the chain 
to change the path of the excavation. As shown by Fig. 
1, a heavy cable passed from the hoist drum on the ma- 
chine, then to the digging slip, then through both 
sheaves, and back to the retrieving hoist drum on the 
machine. 

As the dirt between one row of columns was removed 
the Excavator was moved to the center line of the next 
row. Only two men were necessary for complete opera- 
tion, one man at the digging slip and the other operating 
the machine. Only a limited number of trucks were 
available which caused the machine to lose considerable 


Column 

























































































Uy SMITH i } 
EXCAVATOR | 
jij I 
(2 a a = 
Excavated O § 
Z t ‘| ___si 
OPERATOR | 





Feet 


PLANT LAYOUT FOR EXCAVATING BASEMENT UNDER FIVE-STORY BUILDING. 
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time between loads but in spite of this condition the dirt 
was moved at the rate of 30 cu. yds. per hour or 300 
yds. in a 10 hour day. 

On the side upon which the machine was located was 
a depression in the ground running the full length of the 
side of the building and extending about 6 ft. below the 
basement level of the building. This complicated the 
digging problem somewhat but it was overcome by re- 
moving the wheels of the Excavator and building a crib 
platform upon which the machine was elevated and 
mounted. 

This work is most interesting and almost epochal be- 
cause it opens up new possibilities for making construc- 
tion work a year round proposition. 

The Excavator and Loader referred to above is manu- 
factured by the T. L. Smith Company, Old Colony Build- 
ing, Chicago, III. 








COST PLUS CONTRACTS FOR WATER WORKS 
AND OTHER MUNICIPAL CONSTRUCTION 








By George IV. Fuller, Consulting Engineer, 170 Broad- 
way, New York City. 

Prior to the Great War, the “cost plus” form of pay- 
ment on contracts in the water works field was limited to 
a relatively few large projects built as a whole under 
this type of contract for private corporations and to 
numerous small unexpected features of enterprises ex- 
ecuted under municipal contracts where “extra work” 
clauses were attached to either lump sum (bulk) or unit 
price contracts. 

During the war a large amount of emergency govern- 
ment work which had to be performed in the shortest 
possible time gave great impetus to the “cost plus” form 
of contract. 

The unstable condition of the market for labor and 
materials now found in many places causes this form of 
handling construction work to come up repeatedly for 
discussion. Such discussion results from the necessity 
for finding expedients to meet present emergencies which, 
while not comparable with those of the war period, are 
nevertheless present during this reconstruction period to 
an extent which perhaps is not generally recognized. 

At this time when contractors are sorely puzzled to 
know how to bid on construction materials on which quo- 
tations are made by dealers only on the basis of changes 
in price contingent on the actual date of future deliveries 
and when labor is uncertain in quantity and of reduced 
and somewhat uncertain efficiency as to output of work 
per hour, it is obviously necessary to look conditions 
squarely in the face. Add to this the difficulties in trans- 
portation of construction materials and the loss incident 
to the contractor having a substantial payroll for labor 
when materials to work with are lacking and it is readily 
seen that this is a time for considering fundamental 
principles in handling construction work to an extent that 
would not be of interest under normal conditions. 

The writer believes that water works construction 
which reasonably can be deferred should not be con- 
tracted for at present. In the case of many water works 
projects the existing works can with propriety be patched 
and overhauled in a manner similar to that adopted by 
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the individual who under present stress makes use of old 
and patched clothes. There are some water works bet- 
terments which cannot be postponed owing to the fact 
that this expedient has been resorted to for so long that 
further postponing means ‘positive disaster along various 
lines associated with a water famine. 

Much needed work is now impossible of accomplish- 
ment due to the inability of labor agencies to supply men, 
of manufacturers to supply material and of transporta- 
tion facilities to deliver goods. Competition between 
owners will only increase the already serious aspect of 
obtaining material for construction work which it is im- 
portant to have done in the near future. 

Some water works construction must go forward. 
With conditions as they are at present the contractor, if 
he bids on a lump sum or unit price basis, is bound to 
name a price which in his opinion will protect him from 
loss and if possible assure a reasonable return on his 
capital investment and for the work of himself and his 
organization. Under these circumstances it is important 
to discuss briefly the cost plus form of contract with a 
view to seeing if the burden of uncertainty in some re- 
spects cannot be shifted from the contractor to the owner 
to the advantage of all concerned. In fact, if construc- 
tion work is to go forward there are some projects 
where such steps seem imperative. 


Legality of Cost Plus Contract 


Before pointing out briefly the advantages and dis- 
advantages of the cost plus form of contract, it is well 
to recall that there is serious doubt as to the legal right 
of municipalities, in some localities at least, to enter into 
such contracts. State and provincial laws and municipal 
charters usually call for the letting of contracts for pub- 
lic works by open competitive bidding for all work in 
excess of certain specified amounts. Also such laws pro- 
vide, almost without exception, that contracts shall not 
be made in sums in excess of appropriations duly author- 
ized and in some cases above the estimates of the en- 
gineer of the governing body. 

As regards the first restriction the intent is obviously 
to take advantage of competition in making sure of 
proper market prices. 

The second restriction is a check on total estimated 
costs by actual bids for the work. In the absence of 
preliminary bidding, work might be started when appro- 
priations are insufficient for completion, or opportunities 
might be lost for reducing costs by subsequent lettings 
through correction of misunderstandings as to construc- 
tion procedures. 

Stabilization through such restrictions should not be 
abandoned unless there is a great emergency. 


Cost Plus Contracts 


There have been and always will be certain construc- 
tion problems in which some means of payment in the 
form of actual cost plus a percentage or lump sum is 
legitimate and desirable, if not necessary. This is true 
even with lump sum contracts in which certain features 
may be indefinite or subject to changes regarding the 
character of the work. Cost plus provisions for extra 
work, or supplementary contracts based on such arrange- 
ments or estimates, are also pertinent where sufficient in- 
vestigation previous to a letting is undesirable or too 
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expensive in time or money for the advantage gained, 
such as extensive street openings to locate existing struc- 
tures, and also in cases where the owner desires to re- 
tain complete control of the work regardless of the cost. 

It is claimed that under the cost plus method a con- 
tractor has little incentive to keep down the cost of the 
work. This is frequently true of the cost plus percentage 
but need not be true of the cost plus lump sum type. In 
any case it must be remembered that a contractor who 
will deliberately be inefficient on a cost plus project is 
equally sure to attempt improper or inadequate construc- 
tion on lump sum or unit price agreements. 

Types of Cost Plus Contracts 

There have been a great many variations of the cost 
plus contract applied to construction work but the more 
important are: 

1. Actual proved cost with labor and material fur- 
nished without restriction by the contractor—plus a fixed 
percentage or lump sum to represent profit, supervision, 
financing, use of tools and plant, or any or all of these. 

2. Actual proved cost of labor furnished by the con- 
tractor and with materials furnished by the owner, with 
a fixed percentage or lump sum as above. 

3. Actual proved total cost for specified work plus a 
percentage for specified or unexpected extra or unfore- 
seen work in connection with lump sum or unit price 
contracts. ; 

4. Actual proved total cost to the contractor plus a 
sliding scale fee and upset maximum fee. 

5. Actual proved total cost to the contractor plus a 
fixed charge and fixed construction fee. 





Psi 


IT SAVES ITS PRICE 


Attached to your trucks, the Burch Stone Spreader 
will pay for itself in a few weeks in money. In 
the saving of worry over men, speed of operation 
and superiority of the job, it saves as much more. 


THE BURCH STONE SPREADER 


has been thoroughly proved by contractors as a 
labor and money saver, necessary in these times 
of rising costs. Let us tell you of their experience 
and give you particulars of its advantages and 
construction. 


The Burch Plow Works Co. 


Department G-2. CRESTLINE, OHIO 
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Advantages Claimed for Cost Plus Contracts 


1. The work may be started at any time and is not 
dependent on the prior completion of the plans. 

2. The owner may radically increase or decrease the 
quantities during construction, with lump sum fees sub- 
ject to review. 

3. The owner may change the kind of construction 
during the progress of the work. 

4. The contractor will not try to skimp the job as 
is often done after finding himself losing under lump 
sum or unit price contracts. 

5. There is less need of having accurate preliminary 
estimates. In unit price contracts the preliminary esti- 
mate is often so approximate as to cause the contractor 
to gamble on some of the items, with resulting disap- 
pointment to the owner in the ultimate cost of the work. 
Such procedures sometimes cause an unfair result either 
to owner or contractor or both. 

6. Unit price or lump sum bids require a set of speci- 
fication definitions which are not always clear and are 
sometimes deficient and sometimes overlapping. Such 
ambiguities may lead to arguments and variations in 
cost which result in claims and suits for extra work. 


7. Cost plus contracts may save the owner the money 
which the contractor usually adds to his lump sum or 
unit price bid to cover the complete but actually infre- 
quent enforcement of material tests which cause him 
delay and expense, or necessitate the carrying of a large 
stock, entailing interest charges, storage space, rehandling 
ete. 





MATERIAL-HANDLING SIMPLIFIED 

















HERE is a growing appreciation among engineers and contractors of the fact 

that the dragline cableway excavator method, so universally employed by com- 

mercial grivel-handling plants, can be utilized for other work involving excavat- 
ing and moving materials over distances of from 100 to 800 feet or more. 

The ability of the Sauerman Dragline Cableway Excavator to dig from either above 
or below water, and to elevate and convey materials from pit to plant without the 
help of auxiliary machinery, is the reason for its popularity among sand and gravel 
producers. This same ability makes our type of equipment correspondingly econom- 
ical and efficient for a wide variety of other material-handling operations, and it is 
now being successfully used for cleaning reservoirs, building levees, rehandling coal, 
deepening rivers, reclaiming material from stock piles, loading ballast, etc., etc. 

For further information send for our catalog, or lay the details of your problem be- 
fore us and we will submit our recommendations on equipment. 


SAUERMAN BROS., 1142 Monadnock Bldg., Chicago 











SAUERMAN DRAGLINE CABLEWAY EXCAVATORS 
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8. Cost plus contracts do away with the substantial 
sums usually added in lump sum or unit price contracts 
to cover the following uncertainties: (a) Weather; (b) 
Foundations; (c) Changes and shortages in labor mar- 
ket; (d) Changes and shortages in material market; (e) 
Delayed deliveries of materials. 

9. For cost plus work it is the contract and not the 
specifications which is the crux of the matter from both 
the owner’s and contractor’s viewpoint. The writing of 
the contract is more simple than the writing of the speci- 
fications. 

10. Cost plus contracts tend to promote cooperation 
between the owner and the contractor. 

Disadvantages Claimed Against Cost Plus Contracts 

1. There is no way of determining the approximate 
cost in advance and this upsets budgets where definite 
appropriations have been made or are required. 

2. Competition—the key to efficiency—is killed. 

3. Greater opportunity is offered for favoritism on 
the part of the owner’s representative. 

4. Where the same contractor has several jobs, the 
lump sum and unit price contracts will get the good 
workmen and the cost plus contract will get the drones 
and misfits. 

5. A large general contractor often takes a job on the 
cost plus basis and sublets it to several smaller contrac- 
tors on a lump sum or unit price basis. In making the 
sub-contractors complete the work on the latter basis 
the general contractor often treats them unfairly while 
he himself may be receiving a substantial profit for do- 
ing little or nothing. 

6. Should work be started before plans are completed, 
many errors may have to be straightened out in cases 
where competent engineers would avoid them if given an 
opportunity to get out a complete set of plans and ac- 
curate estimates of quantities. 

7. Engineers are tempted to be less thorough in their 
work when they know that there will be no comeback at 
them on account of extras resulting from their failure to 
have plans and specifications complete when needed. 
With cost plus contracts it may simply be a matter of 
correcting an error or supplying a deficiency when dis- 
covered, but the cost is there just the same although it 
may not appear as an “extra.” 

8. Engineers or other representatives of the owner 
must do an immense amount of accounting and clerical 
work in checking payrolls, material bills, etc., and expend 
much time and energy in expediting the delivery of 
materials. 

9. A premium may be put on extravagances and 
waste by giving unscrupulous contractors and engineers 
a chance to take advantage of the owner. 

10. The contractor may procrastinate in securing, if 
not refuse to secure promptly, adequate tools and equip- 
ment as to type and number. 

11. A combination of the above disadvantages, al- 
though no one by itself may be sufficiently pronounced 
to permit the owner successfully to obtain relief, may 
cause grief for the owner, unless protected by a maxi- 
mum fee to the contractor, and by the assured adequacy 
of the latter’s organization and equipment. 


Pre-War Status of Cost Plus Percentage Contracts 
Much large construction work was and is done by 


VoL. LIX—No. 1. 


railroads and other corporations in this way but this is 
done usually because these corporations, unlike munici- 
palities, are legally able to select competent contractors 
with efficient organizations and equipment to work under 
the immediate direction of a skilled and alert staff of 
the owner who for the most part purchases supplies and 
material direct. The Grand Central Terminal in New 
York is a case in point. Much of the work was first 
awarded to a contractor on a unit price contract but it 
was completed under a cost plus agreement. 

There can be no question that some work can be as 
economically and efficiently done under the cost plus 
basis as in other ways. But in the water works field 
such work appears to form the exception rather than the 
rule under peace time conditions. 


Army Contracts for Construction Work 


One of the best examples of cost plus percentage 
agreements is found in the U. S. Army construction work 
during 1917-18. Here the contract was on what is known 
as the “cost-plus-a-sliding-scale-fee” with a maximum 
upset fee. 

Overhead expenses and interest costs reduced the ac- 
tual profit to most cantonment contractors to less than 
1% per cent. In this case the specified cost of the work 
included all payments of whatever nature with the ex- 
ception of overhead costs of the contractor including 
financing expenses. 

The union scale of wages prevailing in the locality of 
the work under consideration as of June 1917, was 
agreed upon by the Secretary of War and the President 
of the American Federation of Labor as the scale for 
the camp. Rules in reference to overtime, and for the 
regulation of hours of work, were agreed upon in ad- 
vance between the constructing quartermaster and the 
contractor, in accordance with conditions prevailing in 
the district where the work was done. 

The question of whether or not the Government got a 
fair return on its investment depended largely on the 
adequacy of the auditing and checking system which the 
constructing quartermaster carried out on the job. 

There is no room for doubt as to the wisdom of the 
U. S. military establishment having acted wisely in adopt- 
ing the cost plus form of contract for its emergency 
work. Speed was of vital importance. Abnormally 
high speed always means abnormally high cost. But in 
this war emergency abnormal construction costs were 
of no significance as compared with the saving in blood 
and general war cost which resulted from such construc- 
tion speed. 

In this connection it is well to recall that the govern- 
ment through priority arrangements had the benefits aris- 
ing from the commandeering not only of materials and 
of labor but also of transportation. Such benefits do not 
attach to peace time work in any field. 


General Considerations Regarding Contract Work 


On contract work engineers should not be compelled 
to do the work of both the engineer and the contractor 
because contractors should be more capable than owners 
or their representatives to handle advantageously and 
economically the details of construction requirements. 
Contracts should therefore be drawn in such a manner 
as not to limit the work and responsibility of the con- 
tractor to the furnishing of labor and to the execution 


Pom pemmee~ Tne 





























a 








ee 





JuLy, 1920. 


of details under the absolute direction of the owner and 
his engineer. Responsibility for good construction and 
final excellency of the work should rest with the con- 
tractor. 

To insure satisfactory results from cost plus lump sum 
agreements the contracts should provide for the reim- 
bursement of the contractor for all amounts actually 
spent by him, such expenditures being limited in the 
case of materials to their normal market value and for 
labor to price schedules of local labor unions. The lump 
sum fee allowance should include the services of the 
works superintendent and hand tools and such small 
equipment as would obviously be required for the work. 
For plant equipment such as machine tools, excavators, 
cable ways, etc., a per diem rental under stipulated con- 
ditions should be fixed or bids should be received. To 
prevent disputes the plans and specifications should be as 
carefully prepared as for other types of contract. 

Good examples of cost plus lump sum agreements are 
found in the U. S. Housing Bureau and other govern- 
ment contracts which provide for a rental price for plant 
equipment and a contractor’s fee for services, on all of 
which bids were taken from a list of acceptable contrac- 
tors. 


The plant equipment fee covered the rental of all ma- 
chinery, scrapers, scaffolding and tools, and all material 
which did not enter into permanent work. It did not in- 
clude, however, lumber for temporary forms, concrete 
centering or the bracing and supporting of these forms 
or light staging or scaffolding on the exterior of struc- 
tures. 

The contractor from his fee was obliged to pay all 
costs of transporting, loading and unloading the plant 
equipment, and all upkeep and maintenance charges, fuel, 
oil, office overhead and general superintendency. A bonus 
was allowed the contractor, in addition to the lump 
sum fee which he bid, in the amount of one-fourth of 
any saving he was able to make as compared with his 
accepted estimated cost of the total work. 

Under this agreement the contractor financed the en- 
tire construction work and was reimbursed by the owner 
for all such costs. A very strict system of inspection 
and accounting was maintained by the government. 

Profit sharing methods have considerable merit over 
the straight cost plus forms in that they give the con- 
tractor some incentive to keep the cost of the work down. 
A method which has been used with considerable suc- 
cess in Canada is described by Mr. R. O. L. French. By 
its terms the contractor receives 20 per cent. of the es- 
timated cost and rebates to the owner 10 per cent, of 
the actual cost. 


Contract Adjusted to Varying Labor Prices 


Mr. Morris R. Sherrerd, Chief Engineer of the North 
Jersey District Water Supply Commission, in a recent 
contract for the construction of the Wanaque Dam pro- 
vided for an adjustment of certain labor costs after the 
year 1920, provided such costs are 10 per cent. above or 
below normal 1920 prices. This places the burden of 
changes in material costs on the contractor, but causes 
the owners to share with the contractor unusual changes 
in labor costs. The advantage of this type of contract 


as to labor over cost plus agreements lies in the fact 
that the contractor is compelled to exercise the same 
careful supervision and that there is the same necessity 
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for economical construction methods as is required on 
lump sum and unit price agreements, but he is not 
obliged to shoulder all responsibility for unexpected price 
changes. 

In the Wanaque Dam contract, labor is a controlling 
item, but on ordinary construction work, particularly on 
comparatively small jobs, and where the value of labor 
and material are more nearly equal, there would be less 
advantage in it. To be more generally applicable the 
adjustment in prices should if possible include material 
as well as labor, and furthermore the length of time be- 
tween successive adjustments should also be made to con- 
form to the size of the contract and to the probable dura- 
tion of construction. 

The adjustment of prices is more difficult in the case 
of materials than for labor, because of the greater num- 
ber of materials and also because of the variety of ma- 
terials which might satisfy any particular specification. 
On this account the furnishing of the principal materials 
to the general contractor through separate contracts 
made by the owner may be advantageous in that the risk 
would be more widely distributed and the adjustment of 
prices made somewhat more simple and definite. 

At a time when transportation facilities are abnormally 
inadequate the assumption by the owner of the responsi- 
bility of furnishing materials cannot eliminate wholly the 
troubles arising from the enforced intermittent use of 
the contractor’s laborers. 


Summary and Conclusions 


1. Pre-war construction contracts were.for the most 
part, and rightly so, agreements on a lump sum or a 
unit price basis. Cost plus contracts were used only on 
certain large work done for private corporations or as a 
part of other types of agreements. 


2. During the war the United States Government 
construction and much other work was done on a cost 
plus basis. Where proposals on a lump sum or unit 
price basis were obiained, the prices were intended to be 
sufficiently high to insure against loss due to constantly 
changing prices and the scarcity of labor and material. 

3. Since the war, the procedure has been somewhat 
unsettled, with an effort to do away with some of the 
disadvantages of cost plus forms and to combine so far 
as possible the good qualities of both types of contracts. 

4. ‘The unit price contract under normal stable mar- 
ket and transportation conditions is the most satisfactory. 
The lump sum contract is principally advantageous in 
that the final cost is definitely known at the outset. 

5. Cost plus contracts, with proper provision for ac- 
counting and supervision, may be satisfactory where 
conditions are not definitely known and in the case of 
private corporations where well qualified contractors may 
be selected to work under adequate supervision. . Under 
war conditions cost plus contracts were necessary and 
even now have many advantages. 

6. Construction work for private corporations may 
be successiuliy carried out with proper safeguards under 
any of the discussed forms of contract. For general con- 
struction work under municipal control the nearer a 
contract approaches the well-established lump sum or 
unit price contracts, if indeed any departure from such 
contracts is legal, the more satisfactory will be the results 
secured. 











7. Until such time, however, as the material and la- 
bor markets are better stabilized, contracts should in fair- 
ness place the burden of uncertainty on the owner and 
not on the contractor. This may be done as follows: 

(a) For much municipal work a form of contract may 
be adopted along the lines proposed by Mr. Sherrerd, 
and modified as suggested as to labor and material ad- 
justments at proper intervals. 

(b) For municipal or other work contracts may pro- 
vide for the furnishing by the contractor of such labor 
and materials as are reasonably stable, with adjustment 
for changes in the labor market, and with materials of 
unstable price furnished by the owner through separate 
contracts. 

The foreging paper by Mr. Fuller was presented before 
the annual convention of the American Water Works 
Association on June 24, 1920, at Montreal, Quebec. 











EFFICIENT METHODS OF MAINTAINING 
GRAVEL AND BROKEN STONE ROADS 








By G. ©. Dillman, Maintenance Engineer, State Highway 
Department, Lansing, Mich. 
Gravel Roads 

The kind and extent of maintenance of gravel roads 
depends somewhat on traffic conditions and future devel- 
‘opment. The method of keeping up a gravel road in a 
community where the traffic is light may be very similar 
to that employed in maintaining a road that gets heavy 
traffic under the most trying conditions. So I would say 
that in general we may think a certain method best yet 
there is bound to be a varying degree of intensity to get 
proper results. 

While the maintenance of a gravel road is compara- 
tively simple, so far as methods and general knowledge of 
the materials is concerned, yet it is one of the improved 
types of road which is so commonly neglected. The old 
adage, “familiarity breeds contempt,” surely can be ap- 
plied here. Of course there is a limit to what traffic a 
gravel road can be subjected to and still be maintained 
economically, but when that limit has been reached our 
problem then becomes one of reconstruction or building 
a more permanent type. 

The proper time to begin work on a gravel road is early 
in the spring just as the frost comes out of the ground. 
At this time the surface is somewhat loosened from the 
frost action and it is possible to move the old material 
with more ease than at any other time during the season. 
Some gravel is usually thrown out by traffic and this 
should be drawn in towards the center of the road to fill 
ruts and low places. All oversize stone projecting through 
should be removed before adding new material because 
they invariably work to the surface and make it rough. 

When possible new material should be added during the 
early season as at this time it will bond much easier. An 
attempt should be made to replace each year as much 
gravel as is worn off. Do not put too much, however, at 
any one time. A light course will not interfere with traf- 
fic and a smooth uniform surface will be had by frequent 
dragging until the gravel is compacted. 

Care should be taken in selecting the repair gravel as 
best results are obtained when it is of the same quality as 
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that already in place. This will result in a more uniform 
surface which is very desirable. 

Gravel that is used should not exceed 1 in. in size for 
heavy traffic roads. For roads having a light traffic the 
size may be increased such that all material will pass a 
1'%-in. circular opening. If it is impractical to screen 
the gravel as is generally the case in winter hauling the 
Oversize stone may be spiked out and removed from the 
road. 


All depressions and shallow ruts should be kept filled. 
This is most economically done by shoveling the gravel 
from the patrolman’s truck, wagon or wheelbarrow into 
the depressions. Take advantage of rains as the depres- 
sions are then most readily observed and the water will 
aid the new gravel in bonding onto the old surface and in 
its compacting under traffic. 


New material should be available along the roadside 
when the road is patrolled. Stocking space should be 
provided for if such was not done when the road was 
constructed. Whenever possible make use of convenient 
places outside the ditch lines. In this way the piles will 
not interfere with traffic and will not obstruct the drain- 
age system. Take advantage of rains and keep the sur- 
face smooth and uniform by systematic dragging. If this 
is not done regularly or if the surface has become hard it 
may be necessary to use the heavier road grader or planer. 
However, for efficient work the gravel road must be 
dragged regularly. Whether that be done once each week 
or every day will depend on trat{lic demands. In any case 
do not disturb the old gravel bed any more than is nec- 
essary to maintain the proper shape and crown. 

In some sections of the state and in all, at times, trains 
are not available for this work. A two or three-ton truck 
or a light tractor will pull one or two road planers, a light 
grader or a three-way drag and do satisfactory work. 
More motive power must be used but to get as good re- 
sults as with teams, operators should be frequently cau- 
tioned to use more judgment and less speed. 


Calcium Chloride Treatment 


Excellent results have been had from the use of calcium 
chloride as a dust preventive on gravel roads. The use 
of this material has been somewhat limited due to the fact 
that it has been hard to get until recently. Specifications 
have just been prepared for the Michigan State Highway 
Department from which I quote: 

“The material shall be in the form of loose dry lumps 
or flakes free from dust and fine enough to feed readily 
through the common forms of spreaders used in road 
work. The calcium chloride shall be delivered in tight 
steel drums about 21 ins. in diameter and 32 to 34 ins. 
high. The name of the manufacturer, the lot number, and 
the percentage of calcium chloride guaranteed by the 
manufacturers shall be plainly marked on the drum.” 

To obtain the best results the road surface to be treated 
should be in good shape at the time the material is ap- 
plied. That is, the road should have been dragged thor- 
oughly, having the surface smooth and of proper cross 
section. The material may be spread with shovels but it 
is not advisable if a considerable mileage is to be covered. 
A regular distributor or drill should be used as it not only 
speeds up the work but a uniform distribution is insured. 
The latter is very important. 
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For the first application about 1 to 1% lbs. of calectum 
chloride per surface yard should be used. This will or- 
dinarily be followed later in the season by a second treat- 
ment from % to 1 lb. per surface yard. The number of 
treatments and amount used during the season will depend 
upon the nature of the gravel and the kind and intensity 
of traffic. For the best results apply the material after a 
rain as the chloride will readily dissolve and better pene- 
tration can be had. 

Workmen should be provided with rubber boots and 
gloves other than leather when handling this material. 
The chloride will practically destroy leather and the hands 
will become sore when in contact with it. 

A proper application of calcium chloride will render a 
gravel road practically dustless and it acts as a binder. 
Another good result from the use of this material is that 
the treated surface is more easily maintained by dragging. 

The cost of calcium chloride treatment of gravel roads 
is reasonable. This varies from 2% to 3'cts. per square 
yard of surface treated. 


Broken Stone Roads 


Until the automobile became such a factor as a means 
of transportation the waterbound macadam road proved 
both economical and fairly satisfactory. The present 
automobile and heavy truck traffic combined with the steel 
tire vehicular traffic has proved this type of construction 
inadequate even though the construction has been first 
class. Notwithstanding the shortcomings of this type of 
road when put to such use many miles will continue to be 
built each year and here lies the source of one of our big 
maintenance problems. 


Untreated waterbound macadam roads are generally 
subject to more or less rutting and pitting. By holding 
the crown to a minimum and having the metal of good 
width this tracking and rutting can be prevented some- 
what. Yet the most effective thing is to keep traffic dis- 
tributed. 

The ordinary method of repairing a hole or depression 
in waterbound macadam is to make a waterbound patch. 
Whenever the foundation fails it is best to pick loose and 
shovel out the old base course and go down far enough 
to secure a solid foundation. New stone will then be 
added and compacted by hand tamping or better by roll- 
ing. after which screenings are added and waterbound in 
the same way a new road of this type is built. In case 
large areas are to be repaired it will prove more econom- 
ical to do two course work. To get the best results use 
as large stone as is practical, thoroughly key. by tamping 
or rolling, apply screenings evenly and not more than are 
needed and work into a good grout. Advantage should 
be taken of rains when making such repairs as this will 
aid in bonding the newly made patch. 

Patching waterbound macadam with a mixture of a 
bituminous material and stone is coming into quite com- 
mon favor. It is a rapid way of making such repairs and 
I believe economical but I would advise the bituminous 
patch only in case the macadam is to be surface treated. 
An important thing and which is so often neglected is to 
cut the sides of the hole vertically and thoroughly sweep 
out all foreign matter. Then paint the hole with the bitu- 
minous material being used in the mix, deposit the mix 
and tamp or roll. The larger the stone used the better, 
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but the size will depend on the depth of the hole. A 
precaution should be taken not to use an excess amount 
of the bituminous material else the patch will not “set up” 
nor stay in place. 

A great many of the old broken stone roads are badly 
worn and pitted and when in that condition should not 
be surface treated. In case there is a good thickness of 
compacted metal still remaining an effectual way of re- 
pairing this is to fill the holes and ruts with new stone, 
scarify lightly, shape the stone to a uniform cross sec- 
tion and roll thoroughly. Should the old metal be worn 
thin the problem is then one of reconstruction. 

Gravel, preferably containing a small per cent. of clay 
fills, not exceeding 34 in. in size is sometimes used as a 
top dressing for waterbound macadam. <A badly worn 
metal can be greatly improved by its use. It binds quite 
readily and the surface is floated the same as a gravel 
road. , 

In my opinion the only efficient maintenance that can 
be put on waterbound macadam roads is a bituminous 
surface treatment. Such an application protects the stone 
from external wear, water-proofs the surface and renders 
it practically dustless. . 
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A NOVEL BATCH BOX DERRICK 








Road contractors with contracts for several miles of 
road work are giving more serious consideration to in- 
dustrial car systems this year than ever before because 
of the numerous labor-saving features presented. 


An item of importance to be considered, in connection 
with the industrial car system, is the adaptability of the 
paving mixer to a system of this sort. The 1920 model 
of the Smith Simplex paving mixer is especially adapt- 
able to an industrial car system because of, among other 
features, its arrangement for raising the batch boxes. 
The derrick is not operated as a separate unit and there- 
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VIEW SHOWING OPERATION OF BATCH BOX DERRICK. 
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fore does not require any additional levers for the paver 
operator to manipulate. 

The system operates simply as follows: As the skip is 
raised the cable on the derrick lowers and the derrick is 
swung over to a position where cable hooks onto one of 
the waiting batch boxes. After the contents of the skip 
have been discharged into the drum of the mixer the op- 
erator merely lowers the skip and the batch box auto- 
matically raises. The derrick is then swung over to a 
point above the skip and by the time the skip strikes the 
ground the batch box is directly over it. No lost motion, 
no waiting. 











ASPHALTIC ROADS IN ARKANSAS 








The state of Arkansas has undertaken a road program 
which will give a total of 9,000 miles of improved high- 
ways in this state when the work has been completed. 
Three hundred miles of this project have already been 
constructed ; 4,300 miles are now in the process of build- 
ing, and 4,400 miles are in the preliminary stages of or- 
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ganization. The program will include every type of street — 
and highway construction, from the cheapest graded dirt 
road to a permanent asphaltic concrete pavement. 

Of the entire 9,000 miles, 1,089 miles will be of as- 


phaltic construction. This means that there will be 
greater mileage of asphalt roads than of any other type 
with the exception of gravel. 

The greater part of the asphaltic construction will be 
asphaltic concrete on stone or concrete base. This type 
of pavement has for the last ten years demonstrated its 
practicability on county highways and on city streets. It 
is economical in first cost, is easily and cheaply main- 
tained, and presents a very pleasing surface to the eye. 

Of the work under contract and construction in Ar- 
kansas the following summary shows the mileage of the 
various types of surfacing: 


One course Portland cement concrete..... ... 192 miles 
Asphaltic concrete on stone or concrete base.. 629 miles 
Penetration miacadam ....00ccccccnccevcess 460 miles 
Water bound macadam ..................-- 560 miles 
SE EE 6d ks 5080kS5 400 see ke RE REY SR OWS 2,209 miles 
SEE £3545 ed eseeebedeNsessceobethesseuss 250 miles 

























| Coxtmacr AWARDED 


Ariz., Flagstaff—Warren Brothers Bitu- 
lithic Co., Phoenix, awarded contract for 
paving the Old Trails Hwy. thru Flagstaff, 
at about $74,000. This includes cost of 
bridge work over the River de Flag. 

Ark., Mena—Early & Jones, Sheridan, 
Ark., awarded contract for 23 miles Mena- 
Big Fork rd.; Maxwell Constr. Co., Colum- 
bus, Kans. 16 mi. Mena-Okla. Rd. total 
cost $379,942. 

Ark.. Paragould—E. J. Scott, Rialto Bldg., 
St. Louis, Mo., awarded contract for bldg. 
22 miles of road for Hazelwood Rd. Impvt. 
Dist. No. 2. Approx. cost $125,000. 

Ark., Walnut Ridge—C. L. Hager, Wal- 
nut Ridge, awarded contr. for grading, cul- 
verts and bridg. Lawrence Co. Rd. Impvt. 
Dist. No. 4, 5.85 mi., at $120,000. 

Ala., Anniston—J. F. Morgan Paving Co., 
Birmingham, awarded contr. to pave Noble 
St.; asph. conc., at $96,705. 





Cal., San Diego—Jno. Engebretsen, Mc- 
Neece Bldg., San Diego, awarded contr. for 
paving Tide St. with 5-in. cone. base and 
asphaltum wearing surf., at $76,347. 

Cal., San Luis Obispo—Ira Hodson, 227 
W. Anapamu St., Santa Barbara, awarded 
contract for paving Traffic Way in Atas- 
cadero, with 4-in. concrete; county to fur- 
nish cement, at $11,904; Hunt-Waugh Con- 
str. Co., 1847 West 43rd Street, Los Ange- 
les, awarded contract for paving with 5-in. 
concrete the San Luis Obispo-Cambria 
Road, Route 3, Sect. A, County Hwy. about 
11 miles; county to furnish cement, at 
$171,625. 

Cal., Santa Monica—J. D. Kneen Con- 
tracting Co., Dudley Blk., Santa Monica, 
awarded contract for paving San Vicente 
Blvd. betw. Seventh and 26th Sts. with bitu- 
lithic, at $112,692. 

Conn., Sheilton—Conn. Natl. Pavements, 
Inec., New Haven, awarded contract for 
paving Home Ave., asph., at about $86,000. 

Cal., Venice—Braun, Bryant & Austin, 
Inc., Santa Monica, awarded contract for 
paving Morningside, Appleton, Preston, 
Alexandria and Vienna Way, Glyndon and 
Penmar Aves. and Nowita Pl. at 2.5¢ sq. 
ft. for grading, 22c sq. ft. for oil macadam 


paving, 18.7c sq. ft. for cement walk and 
58c ft. for cement curb; also contr. for pav- 
ing Sunset Ave. at 5c sq. ft. for grading, 
23.5¢e sq. ft. for 5-in. cone. paving, 18%4c 
sq. ft. for cement walk, 65c for conc. curb 
and $5.15 lin. ft. for retaining curbs. 

Cal., Visalia—Federal Constr. Co., San 
Francisco, award. contr. for paving abt. 2% 
miles city streets, at $224,533. 

Del., Dover—State Hwy. Dept. let contr. 
for bldg. 3.82 mi. Rd. Contr. 29, Felton- 
Dover, Kent Co.; also 3.4 mi. Rd. Contr. 
Cc. S. 6, Coverdalo Cross Rds. Jacobs Sch. 
Sussex Co., to Kent Constr. Co., Chester- 
town, Md., at $181,293 and $162,996, re- 
spectively; 1.09 mi. Church and Williams 
Sts. and Roxanna Rd. Sussex Co. involving 
1.620 cu. yds. conc., ete., to Empire Constr. 
Co., Phila., at $36,620; 5.27 mi. Rd. Contr. 
27, Armstrongs-Comer-Pine Tree, New 
Castle Co., 10,670 cu. yds. conc., to Keystone 
State Constr. Co., Commercial Trust Bldg., 
Phila., at $332,036. 

Fla., St. Augustine—Ackerman & Maule, 
Titusville, awarded contr. for bldg. 111 
miles hard surfaced roads, at $1,196,908. 

Ga., Savannah—Dixon Contr. Co., Sa- 
vannah, awarded contr. to pave 13,000 sq. 
yds. W. Broad St.—Gwinnett to 31st St. 
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and repaving 42,600 sq. Indian to 


Gwinnett St., at $142,290. 


Ida., Boise—Bureau of Hwys. awarded 
following contracts for constr. of 6 state 
highways as follows: Consent of fed. bu- 
reau of roads must be obtained before pav- 
ing can be done on two of the contracts 
and in no case is the award final: No. 14, 
7% mi. paving on Yellowstone Pk. Hwy., 
Bonneville Co., from Ida. Falls to Bingham 
Co. line, to J. C. Maguire, Idaho Falls, at 
$230,604, also No. 25, 2 mi. paving on same 
hwy., in Bingham Co., from so. county line 
in County, at $72,204; No. 16, grading and 
structure of 7% miles Yellowstone Pk, 
Hwy. at Rigby, Jefferson Co., to Morrison 
& Knudson, Boise, at $59,686; No. 18, 22% 
mi. grading and crush. rock on N. & So. 
Hwy. Nez Perce and Latah Cos. so. from 
Moscow, to the Standard Asph. & Paving 
Co., Spokane, at $291,460; No. 32, 10.8 miles 
grading and surfacing Idaho-Mont. Hwy. 
Clark Co., thru Dubois, to Clark Co. Hwy. 
Dist., at $6,120; No. 34, 7 mi. grading and 
gravel surfacing of Malad Valley Hwy. 
Oneida Co. to Fred Coolidge, at $55,298. 


Ga., Sylvester—Atlantic Bitulithic Co., 
Richmond, Va., awarded contr. to pave 14 
blocks; asph. conec.; comb. curb and gut- 
ter; $120,000 bonds. 


Ida., Boise — Morrison-Knudson, Boise, 
awarded contr. for erection of portion of 
Arrowrock Hwy. at $143,200. 


Ind., Crown Point—A. L. Courtright, 
Crown Pt., awarded contr. for constructing 
gravel road in Roos Twp., Kiser Rd., at 
$43,250, and Reeder Rd., at $49,700. 

Ind., Terre Haute—Carpenter Constr. Co., 
Terre Haute, awarded contr. for construct- 
ing Paris Rd. of brick, at $120,000; Rockville 
Rd., of asph. conc. at $263,000; two divisions 
of Riley Rd., at $172,000; Premier Constr. 
Co., Indianapolis, third division Riley Rd. 
at $204,000, of vibrolithic concrete. 

La., Alexandria—H. T. Clark, Alexan- 
dria, awarded contr. for approx. 14,180 sq. 
yds. vert. fibre brick pavement on 5-in. 
concrete base and other items, at $70,663. 

Mass., Pittsfield—D. J. Walsh, 107 Fenn 
St., awarded contract for paving West 
Housatonic, Wahconah and North streets, 
at $126,594. 


Mich., Detroit—Detroit Paving Co., 20 Mc- 
Graw Bidg., awarded contrs. for gradg., 
shaping and paving Porter St., at $34,199, 
Richardson Ave., $16,593; W. B. Brady 
Constr. Co., 1972 Grand River Ave., Scotten 
Ave., at $20,831: Cleveland Trinidad Pavy- 
ing Co., 2940 Woodward Ave., Euclid Ave., 
at $18,539; Pingree Ave., $52,272, Taylor 
Ave., $15,976, 14th Ave., $4,815, Blaine Ave., 
ett Wilson Ave., $13,916, Thaddeus St., 
36,035. 


Mich., Kalamazoo—E. A. Campbell, Kala- 
mazoo, awarded contr. for grading, cul- 
verts, road metal and road complete for 
Covert Assessment Dist. Rd. No. 19, 7.776 
miles, at $84,000. 

Lansing, Mich.—Daniel Biddle, Lake City, 
awarded contr. for road 14025, Roscommon 
Co.: <A gravel, 12 ft. wide, .473 miles long, 
at $1,757; Wilcox Twp. Bd. White Cloud, 
for Rd. 24-7, Newaygo Co., Wilcox Twp., 
13, gravel, 16 ft. in width. 1.490 miles long, 
at $18,000; L. A. & P. E. Moren, Howell, 
Mich., Rd. 232, Sec. 1, Livingston Co., B- 
gravel, 16 ft. wide, 5.057 miles, at $68,036; 
Robt. Hudson, Bennington, Rd. 232, Shia- 
wassee Co., Burns Twp. B-gravel, 16 ft. 
wide, 5.949 mi. at $75,627. 

Mich., lLansing—Contracts for construc- 
tion of roads awarded as follows: Hall & 
Labby, fronwood, Rd. No. 35-6, Marquette 
Co., 3.257 mi., 16 ft. in width, at $79,927; 
Louis I. Goldberg, Traverse City, Rd. No. 
42-5-A, Grand Traverse Co., 2.058 mi. at 
$6,714; Carl Bye, Traverse City, Rd. 
42-5-A-B Grand Traverse Co., B-gravel Rd. 
16 ft. wide, 3.010 miles at $24,375; J. Alb. 
Swanson, Leroy, Rd. No. 63-1, Lake Cit., 
B-gravel rd. 16 ft. wide, 2.536 mi. at 
$11,381; Holmes and Burridge, Crystal Falls, 
Rd. 73-1, Iron Co., A-gravel rd. 16 ft. wide, 
1 mile, at $5,995. 

Minn., Glenwood—Rodgers & Curtis Co., 
512 Kasota Bldg., Minneapolis, awarded 
oy ga grading and installing culverts, at 
Dias . 

Mont., Helena—Chinook Engrg. & Constr. 
Co. awarded contr. for grading and gravel 
surfaced on 12.6 miles of highway, at 
$118,060. 

Nev., Carson City—Pacific States Constr. 
Co., 306 Call Bldg., San Francisco, award. 
contr. for paving 8.25 mi. Hwy. from 
Washoe Summit to one mile south of Huff- 
akers, Washoe Co., at $135,822. 

N. J., Elizabeth—C. H. Winans Co., 207 
Broad St., awarded contr. for improvement 
of Chestnut St. and Stuyvesant Ave., con- 
crete, at $172,218. 

_N. J., Elizabeth—Standard Bitulithic Co., 
50 Church St., New York City, awarded 


yds. 
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contract for paving 12,000 sq. yds. West- 
field and Linden Aves., at abt. $100,000. 


N. J., Hackensack—W. P. McDonnell 
Constr. Co., N. Y. City, and R. A. Earle, 
Hackensack, awarded contr. for rebldg. 


Paterson Plank Rd.—Carlstadt Sta. to Pas- 
saic River, at $426,000; rebldg. Ridge Rd. to 
M. J. O’Connell, Hackensack, at $172,480. 

N. J., Jersey City—E. J. Hornung, Du 
Bois St., West Hoboken, awarded contract 
for paving Hudson Blvd.—Terhune to Com- 
munipaw Ave.—at about $126,000. 


N. J., Passaic—W. P. McDonald Constr. 
Co. and C. H. Earl, awarded contr. for 3 
mi. pavement with granite blks. at $426,535; 
M. J. O’Connell Constr. Co. awarded contr. 
for rebldg. Ridge Rd. to N. Arlington and 
Lyndhurst at $172,430; Geo. M. Brewster, 
contr. for paving Williams Ave., Hasbrock 
Heights, at $2,780. 

N. J., Trenton—Ross & Wolen, Trenton, 
awarded contr. for filling and grading Mul- 
lica River Sec. of State Hwy. brdg. at 
$173,234. 

N. J., Trenton—W. Eisenberg, Woodbine, 
awarded contr. for surfacing ‘Route 14, 
Cape May Court House Sect., Cape May Co., 
18 ft. wide, involving 14,951 sq. yds. conc., 


at $85,507. 
N. Y., Bronxville—Hastings Pavement 


Co., 25 Broad St., New York City, awarded 
contract for paving Bronx River Parkway 
Dr. betw. Crane Rd., Scarsdale and Wood- 
land Pl., White Plains, at $312,674. 


N. Y., St. George, L. |.—Cramer & Sachs, 
114 East 42nd St., N. Y. City, awarded con- 
tract for repaving Bay St., at $105,277. 

O., Bellaire—Federal Asphalt Co., Colum- 
bus, awarded contract for paving Belmont, 
Union, Jefferson, Central, Noble, Second, 
37th and 44th streets, involving 66,000 sq. 
yds. asph. at $206,339. 

O., Cleveland—City let contract for grad- 
ing, draing., curbg. and paving with brk., 
conc. and asph., Stewart and Helena Aves., 
to Burnett-Hathaway Co., care Pavers 
Exch. Society for Savings Bldg., at $12,228 
and $10,620, respectively; E. 117th St. and 
Euclid Ave. to G. B. Herring & Son, care 
Pavers Exch. Society for Savings Bldg., at 
$21,335 and $3,765, respectively; Superior 
Ave., Baldwin Bros., 4500 Euclid Ave., at 
$169,865; E. 87th St., Bentley Bros., 1836 
Euclid Ave., at $52,450; Arlington Ave., to 
Gould & Maybach, E. 150th St., at $50,857. 

O., Pataskala—McHugh Bros., Springfield, 
awarded contract by Village for grading, 
draining and paving with concrete, 2,470 ft. 
Main St., 30 and 40 ft. wide, 861 ft. Town 
St. 24 ft. wide and 198 ft., Depot St., 34 ft. 
been at $59,515, $15,991 and $4,405, respec- 
tively. 

Pa., Harrisburg—Good Rds. Constr. Co., 
Erie, awarded contr. to construct 7,300 ft. 
Route 87, 18 ft. wide, Harbor Crk. Twp., 
Erie Co., 1-course rein. conc., at $83,839; 
38,315 ft. Route 162, 18 ft. wide, Pottsville 
City to Mechanicsville Boro line, Schuylkill 
Co., to Mangan & Risser, Lebanon, at 
$558,755; 18,564 ft. Route 9 and 10, N. Mil- 
ford Boro and Susquehanna Co., to Sprucks 
& Co., Scranton, at $430,235. 

R. 1|., Scituate (N. Scituate P. O.)—Cen- 
della Co., School St., Milford, Mass., 
awarded contract for bldg. 3.1 miles earth 
road, at about $126,000. 

S. C., Bishopville—Powell Paving & 
Contg. Co., Palmetto Bldg., Columbia, 
awarded contr. for improving streets, 
eurbs and walks, involving 20,000 sq. yds. 
conc., 6,650 lin. ft. cone. curbing and 855 
sq. yds. cone. walks, at about $90,000. 

Tex., Beaumont—Horton & Horton, Hous- 
ton, awarded contr. for constr. of asph. 
roadway betw. Beaumont and Port Arthur, 
at $94,000. 

Tex., Fredericksburg—M. M. Craven, Be- 
laire, Tex., awarded contract to construct 
10 miles gravel and crushed rock surf. road; 
$350,000 available for constr. of 50 miles. 

Utah, Provo—Gray & Murdock awarded 
contr. for constr. of 7.8 mi. 18-ft. concrete 
road from r. r. tracks on West Center St. 
to Lake View meeting house and from 
Pleasant Grove Jct. of Lake View Vinevd. 
road, south, at $110,560. 

Utah, Ogden—Moran Paving Co. awarded 
contr. for east side of N. Washington Ave., 
at $182,238. 

Va., Richmond — Following contracts 
awarded by Bd. of Public Works: F. J. 
McGuire, $16,335, Cowardin Ave., $11,480, 
Porter St., $16,646, Hermitage Rd., $23,166, 
Williamsburg Ave., $28,700, Mechanicsville 
Turnpike, $21,525 Meadow St. and $16,666 
Broad St., all asph. cone.; C. M. Hemley, 
$22,672 Third Ave. conc., Saville & Clai- 
borne, No. 3354, Morgan St., conc.; All- 
port Constr. Co., $22,680, Hull St. concrete. 

Wn., Montesano—J. C. Coyne, Pt. Town- 
send, awarded contr. for impvt. of N. River 
Rd. Pacific Co. at $98,000. 

Wn., Seattle—Jahn & Bressi awarded 
contract for paving, grading, curbing, etc., 
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on 10th Ave., S. W., at $239,561; 6 and 7 
inch conc. 

Wash., Seattle—Scalze & Co. awarded 
contract for grading, conc. walks, etc., on 
41st Ave., N., at $225,270; Coluccio & Erick- 
son, contract for paving on West Garfield 
St., at $20,259. 


Wn., Spokane—Standard Asph. Paving 
Co., Spokane, awarded contr. for constr. of 
22 miles of north and south hwy. in Latah 
Co., Idaho, at $291,457. 


Wn., Olympia—Beck & Einerson, Hoqui- 
am, awarded contr. for clearg., gradg. and 
draing. 3.6 miles Olympia Hwys., Grays 
Harbor Co. betw. Montesano and Brady, at 
$50,390; similar work on 2 miles of State 
Rd. No. 4 (gravel surfacing), Okanogan 
Co., to Frank L. Anderson, Molson, Wn., 
at $32,838; similar work and gravel ‘surfac- 
ing on 4 mi. Chelan and QGkanogan Hwy., 
Okanogan Co., to J. O. Burdett, Malott, 
Wn., at $25,268. 

Wnh., White Salmon—W. Leidl, Glenwood, 
Wash., awarded contract by Commrs. 
Klickitat Co. for standardized pavement on 
814 mi. Evergreen Hwy. beginning at corp. 
limits of White Salmon, at $98,162. All 
grades, including 8 per cent., will be elimi- 
nated; efficiént drainage provided and sur- 
faced with crushed rock and graveled. 

W. Va., Winfield—Clifford Engineering 
Co., Farmingdale, N. J., award. contract to 
construct 4 miles of road; bitum. macadam 
and asph., at $97,562. 

Wis., Elkhorn—Universal Engrg. Co., Eau 
Claire, for Mukwonago-East Troy Rd. E. 
Two Trp. at $135,641. 


SEWERAGE AND SEWAGE 
TREATMENT 


Cal., Bishop—W. D. Walsh, 1235 Dewey 
Ave., Los Angeles, awarded contr. for bldg. 
sewerage system in all streets, at $31,365. 
Wk. involves 15,360 ft. 6-in., 2,600 ft. 12-in. 
and 1,620 ft. 14-in. vitr. pipe, 45 manholes, 
8 flush tanks, ete. 

Cal., Long Beach—John Cummings, 1200 
Washington Bldg., Los Angeles, awarded 
contract for constructing vitr. pipe sewers 
in Hill St., and 18 other streets, including 
cast iron pipe sewer in private right-of- 
way and Atlantic St.; brk. manholes and 
flush tanks, rein. cone. flush tank, conc. 
pumping sta., electric motors, centrif. 
pumps, ete. 

Cal., So. San Francisco—C. B. Cowden, 
1501 Larkin St., San Francisco, awarded 
contr. for bldg. vitr. pipe sewers in vari- 
ous streets, at $25,961. 

Ga., Camp Benning—Selden-Breck Constr. 
Co., St. Louis, Mo., awarded contract to 
complete sewer and water systems here. 
$250,000 available. 

la., Ft. Madison—National Constr. Co., 
Davenport, awarded contr. for construction 
of certain san. sewer and appurts., at 
$487,247. 

la., Oline—Jno. Anderson & Son, Maquo- 
keta, Ia., awarded contr. for 2,100 8-in. sew- 


er pipe and 1,230 6-in. water pipe, at 
$10,125. ? 
Ind., LaFayette—Benj. L. Oilar, City, 


awarded contr. for constr. of local sewer 
sys. on Salem—Indiana to 19th St.—at 
$22,100. 

Ind., Shelbyville—Green & Sons Constr. 
Co., Chicago, awarded contract for trunk 
line sewer. Surety bond in sum of $460,000. 

Mass., Boston — Jno. Ss O'Connell 
awarded contr. for sewerage works in 
Falkland terrace betw. Hobart street and 
Brookside road, Brighton, at $4,199; Jno. J. 
Lane, contr. for sewerage works in priv- 
ate land (outlet for Algonquin Rd. Newton) 
betw. Lake St. and Newton line, at $18,885. 

Mass., Boston — Jno. Ww. O'Connell 
awarded contr. for sewerage works in 
Cumington St., at $6,198; Q. & R. Constr. 
Co. contr. for bldg. Muddy River conduit 
Brrokline Ave., at $280,118. 

Mass., Wellesley (Boston)—Rendle-Stod- 
dard: Co., 321 Marginal St., Chelsea, 
awarded contr. for bldg. 4,000 ft. rein. cone. 
trunk sewer, 33x36 ft. cone. arch conduit, 
at $118,157. 

Mich., Ford (Wyandotte P. O0.)—Oakwood 
Constr. Co., 512 Fort’ Blvd., Detroit, 
awarded contract for furnishing labor and 
material for bldg. sewer in 2nd and Barney 
Aves. involving 4,003 ft. 36-in. vitr. crock 
pipe, at about $75,000. 

Mich., tronwood—W. S. Peters, Wake- 
field, awarded contract to construct trunk 
line sewer from N. Pabst location to Mon- 
treal river, at $44,467. 

Mich., Pontiac—Louis Gillis, awarded 
contr. for san. sewer in E. Wilson Ave.— 
Paddock to Junction St., at $537.25; Dan 
Stevens, contr. for san. sewer in Osmun 
St., at $4,669. 

Minn., Duluth—W. S. Peters, Wakefield, 
awarded contract for constr. of trunk sewer 
from Montreal river to Reno location, at 
$44,467. 





42 MUNICIPAL AND COUNTY ENGINEERING VoL. LIX—No. 1. 
Minn., Duluth—Johnson & Korkonen cone. reservoir for Corp. of Fergus, at Constr. Co., 1923 Cherry St., awarded con- 
awarded contr. for new Duluth sewer sys- $10,000. tract for removing and laying water pipe 


tem, at $25,207. “2 

Minn., Wells—Gedney & Murphy Con- 
tracting Co., 613 Globe Bldg., Minneapolis, 
awarded contr. for san. and storm sewer 
system, at $143,783 

N. J., Avon-by-the-Sea—cC. 
Main St., Orange, awarded 
bldg. sewerage system and 
at about $75,000. 

N. Y., Long Island City—Contracts let by 
Pres. Queens Boro as follows: Bldg. sew- 
ers in Alstyne Ave., to Saverio & Brit- 
ton, at $33,200; Corona Ave. to A. Paino, 
2016 E. 14th St., Brooklyn, at $593,000, Wil- 
bur Ave.; also receiving basin in Wolsey 
Ave., to Kennedy and Smith, $1,250 and 
$1,730, respectively. 

N. Y., New York—Contracts for repairing 
barrel sewers (1) at ft. Coenties Slip and 
E. River Pier 6, and ft. Jefferson St. and 
East River (new Pier 46) (2) at ft. 21st 
St. and E. River and ft. 29th and 33rd Sts., 


Ippolito, 252 
contract for 
settling tank, 


East River, to Melrose Constr. Co., 103 E. 
125th St., at $16,510 and $11,515, respec- 
tively. 

N. Y., Scarsdale—F. Bracalello, Scars- 


dale, awarded contract for extension of 
sewer system, at $30,313. 

O., Cleveland—Amata Constr. Co., Cleve- 
land, awarded contr. for construction of 
Glenside Ave. sewer at $3,055 and Hamilton 
Ave. sewer, at $6,768. 

O., Cleveland—City let 
sewer in Othello Ave.—E. 136th St. to E. 
140th St. to A. Marra, Illuminating Bldg., 
at $16,342; Superior Ave.—E. 21st to E. 
22nd Sts., to Iafornaro Co., 3218 Murray 
Hill Rd., $9,636; Carnegie Ave.—E. 22nd to 
E. 40th St. to Manson Co., 343 The Arcade, 
at $80,790. 

O., Cleveland—City let contract for sewer 
in Darwin Ave.—E. 140th to E. 146th St. to 
A. Marra, Illuminating Bldg., at $9,107; E. 
129th—Iroquois Ave. to city limits—to G. 
Assad, 251 Bradley Court, $6,350; Orleans 
Ave., city limits to E. 103rd to same con- 
tractor, at $2,707; Scoville Ave.—E. 36th to 
E. 55th, to Gall: ot Constr. Co., 
1339 Irene Ave., at $75 

O., Cleveland—aA. ey "915 Illuminating 
Bldg., Cleveland, awarded contr. for con- 
structing sewer on Ohio Ave. at $18,042; 
Iafornaro Co., 2218 Murray Hill, Cleveland, 
Superior Avenue sewer at $9,636; Mauson 
Co., Cleveland, 1134 74th St., Carnegie Ave. 
sewer at $80,790. 

Okla., Okemah—N., S. 
Iron Wks., 18-32 East Main St., Okla. City, 
awarded contract for bldg. sewers in Lat- 
eral Sewer Dist. 1, to $181,700. 

Ore., Portland—Braley & Cusick, 610 
Washington St., Vancouver, Wn., awarded 
contr. for constructing sewer on 76th St., 
at $9,715. 

Pa., Hazelton—Ario Ruth awarded con- 
tract for 17th street sewer, at $27,986 

Pa., Philadelphia—Contracts for branch 
sewers to value of $125,000 award. as fol- 


contr. for bldg. 


Sherman Mach. & 


lows: Olney Ave. to Angelo Delise, at 
$39,000; also Park Ave., at $22,000; 13th St. 
to O'Neill Co., at $31,000, and 68th St., to 
Wm. H. Garson, at $31,000. 


Pa., Philadelphia—City let contr. for 
bldg. 1,407 ft. extension to Everett St. sew- 
er from Levick to Magee St., to J. J. Me- 
Hugh, Lehigh and Emerald St., at $147,214; 
1,585 ft. extension to Pollock St. sewer from 
24th to 26th St. and in 24th St. from Pol- 


lock to Packer St., to Cunningham and 
Murray, 1345 Arch St., at $186,549. 
S. C., Greenville—Fisk-Carter Constr. 


Co., Main St., awarded contract for laying 
8 miles 8-12 in. vitr. sewer pipe with nec- 
essary manholes and flush tanks, in Wood- 
side Mill Village, at about $56,000, cost plus 
percentage basis. 


Tex., Arlington—W. C. Weeks, Arling- 
ton, awarded contract to lay 7,900 ft. 4 to 
2 inch sewer mains, at $18,561. 

Wis., Viroqua—G. W. Mulholland, Rock- 
ford, lll., awarded contr. for bldg. sewer- 


age system, at $64,210. 


WATER SUPPLY AND PURIFICATION 


Cal., Monrovia—J. R. McKnight, Los An- 


geles, awarded contr. for excavating for 
1,000,%00-gal. rein. cone. reservoir on N. 
Ivy Ave. Wk. will be done with steam 
shovel. 


Cal., San Diego—Spreckle Bros. Commer- 
cial Co. and J. S. Schirm Co. awarded con- 
tract for cement for Barrett dam constr. 
work, at $87,000. . 

Cal., Whittier—Thos. Haverty Co., 8th & 
Maple Ave., Los Angeles, awarded contr. 
for trenching and backfilling; also laying 
water distribution sys. for city of Whit- 
tier (pipe and fittings will be furnished by 
city), at about $50,000. 

Can., Fergus, Ont.—Mattina & Montt, 
Fergus, Ont., awarded contract for rein. 


Cal., San Fernando—R. F. Ware, Union 
Oil Bldg., Los Angeles, awarded contr. for 
trenching and backfilling and laying pipe 


for municipal water works, at about 
$15,000; Layne & Bowler Corp. submitted 
bid at $4,244, and Byron Jackson Iron 


Wks. bid at $4,335 for pumping plant for 
water system and bids have been referred 
to A. L. Sonderegger, Cons. Engr. 

Cal., Tulare—Neptune Meter Co. awarded 
contr. to install about 1,000 water meters 
for city water department. 


Man., Winnipeg — Greater Winnipeg 
Water Dist. and T. Jackson & Sons 
award. contr. for supplying 1,000 yds. 


gravel at $3.75 yd. and water and sewer 
mains on Assiniboine and Brookside Aves., 
at $12,177 respectively. 

Ct., Mansfield Depot—Canuing & Leary, 
Harris Bldg., New London, award. contr. 
by Ford, Buck & Sheldon, Inc., Hartford, 
Engrs., for bldg. 1 sty. 40x50 ft. rein. conc. 
filtr. plant, dam and 80-ft. intake tunnel, 
for State Training Sch. here. Abt. $35,000. 

Ida., Preston—Puckett & Hurt, Burley, 
awarded contract for bldg. water works 
system here, at about $61,000. 

lil., Decatur—L. N. Cope & Son, Decatur, 
awarded contract for huge water impound- 
ing dam costing approx. $1,000,000 

ill., Waukegan—J. M. Donahue, Stevens 
Point, Wis., awarded contr. for impvt. of 
water mains and sewers on Lucia Ave. and 
Washington Park, sewer on N. Jackson 
St. and water mains on N. Victory and 
Hickory streets. Contract prices are as 


follows: Sewer on Wash. Pk. and Lucia 
Ave., $1,770; water mains, same streets, 
$1,779; water main on N. Vickory St., 


$3,902; on Hickory St., 
Jackson St., $1,847. 

Kans., Erie—Cannaday-Price Constr. Co., 
Tulsa, Okla., awarded general contr. for 
pipe line extens. in city, at $45,000; Amer- 
ican Cast Iron Pipe Co., 716 Searritt Bldg., 
Kans. City, Mo., contr. for furnishing cast 
iron pipe, at $11,000. 


$2,284; sewer on N. 


La., Shreveport—R. A. Gibson, local, 
awarded contract for bldg. 3,000,000-gal. 
concrete covered water basin, etc., at 
$117,250. 


Mass., Boston—L. DeSisto & Co. awarded 
contract for laying and relaying water 
pipes in Landseer St., Oriole St., and Cen- 
tre St., West Roxbury; also Cushman Rd. 
and Falkland Te rrace, Brighton, at $5,155. 

Mich., Battle Creek—Bessemer Gas Co. 
awarded contr. for an oil pull engine to 
be installed at Verona Pumping Sta., at 


Mich., Detroit—City will lay 50 miles 6-8 


in. water mains by day labor. About 
$200,000. 

Mich., Pontiac—Breher Construction Co., 
Smith & Kearsley Sts., Flint, awarded 
contr. for filtration plant, at $315,399; 
equipt. for same to Pittsburgh Filter & 


Oil City, Pa., at $85,879. 
Cast Iron Pipe Co., 
600 tons 


Eng. Co., 

Minn., Duluth—Am. 
Minneapolis, awarded contr. for 
cast iron pipe, at $47,221. 

N. C., Weldon—Cement Products Co., 
w ilmington, N. C., awarded contr. for 300 
sentic tanks, involving many thousands of 
dollars. 

O., Cleveland—J. L. Skeldon Engr. Co., 
876 Rockefeller Bldg., awarded contr. for 
furnishing and delivering one steam turb. 
driven centrif. pump for Div. Ave. pump- 
ing Sta.; R. E. Carey Co. low bidder for 
excav. for filter. plant at Baldwin Reser- 
voir, at $312,350. 

Okla., Carnegie—Ajax Construction Co., 
Lawton, awarded contract for bldg. reser- 


voir, power house and furnishing pumping 
equipt., at $18,739; well to L. Shively, Al- 
falfa, at $2,000. 


Okla., Duncan—N. S. Sherman Machine 
& Iron Wks., Okla. City, awarded contract 
for water extension at $35,350; 250,000-gal. 
reservoir, deep wells and pumping equipt. 

Okla., Miami—A. R. Young Constr. Co. 


awarded contr. for bldg. million gallon 
water reservoir and _ installing several 
miles of water extension at est. cost of 
$256,000. 

Okla., Sallisaw—D. Michael, Durant, 
awarded contract for laying 22,844 ft. 10- 
in. cast iron water pipe and bldg. 500,000- 


gal. reservoir, at $15,117. 

Ore., No. Powder—City let contract for 
improving water works system as follows: 
Tank and pipe to Pittsburgh Diamond Steel 
Co., Pittsburgh, at $8,535; pumps, Byron 
Jackson Iron Wks., 55 N. Montgomery St., 
Berkeley, Cal., at $3,464; labor, A. J. Has- 
kins, No. Powder, at $9,644. 

Pa., Philadelphia—M. & J. B. McHugh, 
892 N. Markoe St., awarded contr. for lay- 
ing 20 in. water mains in Adams Ave. and 
Roosevelt Blvd.—Rising Sun Lane to Or- 
thodox St., at about $38,000. 

Pa., Philadelphia—McNichol 





Paving & 


in various streets, at $23,750 

S. C., Charleston—J. R. Proctor, Inc., 74 
Cortlandt St., N. Y., awarded contract to 
install water supply system and lighting 
plant at U. S. Quarantine Sta., at $18,459. 
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ROADS AND STREETS 


Ala., Mobile—Paving of Chamberlain 
Ave. settled on by City Comn., and thor- 
oughfare will be covered with Kentucky 
rock. asph. on slag base. 

Ariz., Kingman—$500,000 Mohave County 
Hwy. bond issue carried at special elec- 
tion, June 8th. 

Ariz., Nogales—Citizens at mass meeting 
requested supervisors of Santa Cruz Co. to 
call election to vote on $100,000 bonds to 
meet fed. aid for constructing hwys. 

Cal., Los Angeles—Ord. adopted by Coun- 
cil to searify and oil 59th street—Hoover 
to Menlo; also to improve Western Ave.— 
Santa Barbara to Slauson Ave. by grading 
and paving with 5-in. cone. base and 2-in. 
asph. surf. and cement curb and walk, 
cone. gutters, cement pipe sewer and 106 
cement pipe house connection sewers. 
Ord. adopted also to grade and oil and con- 
struct cement curb and walk; also conc. 
gutter on Madison Ave.—Normal to Mara- 
thon street. 

Cal., Fresno—City Park Commrs. have 
requested appropriation of $102,500 for pur- 
pose of improving road in park. 

Cal., San Bernardino—Resolution adopted 
by Co. Supvrs. to improve Hellman Ave.— 
Olive St. south a distance of 17,750 ft. in 
road improvement district No. 10; 4-in. 
cone. pavement 24 ft. wide will be laid and 
cement curb 28 in. high, 10 in. wide at bot- 
tom and 6 in. at top; also cone. culverts will 
be constructed. Edgar T. Ham, Engr. 

Cal., San Diego—City Engr. Rhodes has 
been instructed by Council to prepare 
plans and specfs. for paving Texas St.— 
Balboa Park to University Ave.—with 3-in. 
asph. concrete base and asph. oil and rock 
screenings surface. 


Cal., So. Pasadena—Resolutions adopted 
by Council to improve Spruce St.—Fair 
Oaks to Fremont Ave.; Diamond Ave.— 
Mission St. to Monterey Rd. and Oak St.— 
Diamond Ave. to Fair Oaks Ave. 

Cal., Susanville—Citizens voted bond is- 
sue of $60,000 for road construction in 
Southern Lassen Blvd. Dist. 

Fla., Orlando—$1,500,000 bonds voted by 
Orange Co. to construct roads. 

lll., Lockport—City plans to pave various 
streets involving expenditure of nearly 
$300,000. 

ll., Zion City—Zion City will pave half 
mile of road passing thru town, making it 
60 ft. wide at an approx. cost of $90,000. 

Ind., Indianapolis—$116,000 bond issue for 
Haverstick Road, Washington Twp., Ma- 
rion Co., has been approved by State Bd. 
of Tax Commrs. Madison County will re- 
sume large program of rd. impvts. under 
county unit plan; one rd. being so. from 
Anderson by way of Markleville to Henry 
Co. line where Henry Co. Commrs. will 
take up the work and complete rd. into 
Newcastle. Four roads are to be improved 
under the 3-mi. law. Commrs. Noble Coun- 
ty have road program involving over 70 
miles hard surf. hwys. Twelve rds. have 
been designated to form sys. which will 
connect every twp. with Kendallville. Con- 
nection will also be made with state hwy. 
from Ligonier thru Kendallville to Ohio 
line with rd. so. from Kendallville to Ft. 
Wayne. 

la., Des Moines—City will soon receive 
bids for curbing various streets; also for 
grading W. 44th St., Urbandale to Roline, 
and for paving various streets. A. E. Mc- 
Glothen, City Clk., K. C. Kastberg, City 
Engr., City Hall. Plans under way. Pav- 
ing will be of concrete. 

la., Sioux City—Bids will be called with- 
in 30 days by Bd. of Supvrs. Woodberry Co. 
for hard-surfacing road. Est. cost $40,000 
per mile. 18 miles are to be improved 
this year. E. L. Taylor, Engr. 

Ky., Jeffersonville—Reps. of Young Bus. 
Men’s Club, Chamber of Com. and Rotary 
Club have requested Board Co. Commrs. to 
take immediate steps to repair roads 
throughout county. They especially desire 
that Midway Blvd. be repaired. Board 
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unanimous in approval that blvd. should be 
repaired. 

Mass., Boston—City plans to pave Wil- 
bur street—Cushing to Upham Ave.—in- 
volving 1,267 sq. yds. asph. conc. bitum. 
cone. or waterbound macad. on 4-in. conc. 
base, $6,500; Pub. Alley 710 from E. Brook- 
line to E. Newton St., 840 sq. yds. granite 
blk. on cone. base; Easton St.—Mansfield to 
N. Harvard Sts., 3,862 sq. yds. conc. asph. 
bitum. cone. or waterbound macadam, 
$16,000; widening Tremont St.—Park to 
Boylston street—1,115 sq. yds. wood blk.; 
Charles St.—Beacon to Cambridge Sts., 
2,149 sq. yds. granite blk., $82,000; Boyls- 
ton St.—Tremont to Charles Sts., 978 sq. 
yds. wood block on conc. base. 

Md., Towson—Baltimore Co. Commrs. 
contemplate improving 7 miles of road; 2 
mi. Harford, 15 ft. concrete; 2.1 mi. Phila- 
delphia, sheet asph.; 1 mi. Falls, concrete; 
1 mi. Park Heights Ave. cone.; 1 mi. 
North Point, cone. $313,375 available. Est. 
cost $35,000 per mile. 

Mich., Ecorse—City having plans and es- 
timates prepared by G. Jerome, Engr., 1331 
Majestic Blidg., Detroit, for grading and 
paving 5,000 ft. Mill St. 24 ft. wide, involv- 
ing 14,000 sq. yds. cone. and conc. curb- 
ing. About $55,000. 

Mich., Grosse Point (Detroit P. O.)—Vil- 
lage having plans prepared, and estimates 
of cost, for grading, shaping and paving 
7,500 ft. Maryland Ave. and E. Kercheval 
Ave.; 24-26 ft. wide, involving 20,000 sq. 
yds. 1-course conc. and 15,000 lin. ft. conc. 
curbing. Abt. $80,000. T. M. Campau, 502 
Whitney Bldg., Detroit, Engr. 

Mich., Lake City—Missaukee Bd. of 
Supvrs. has appropriated $16,000 for com- 
pletion of trunk line road—Cadillac to 
Houghton Lake. A total of betw. $150,000 
and $200,000 will be expended on roads in 
county this year. 

Minn., St. Paul—Ramsey Co. will expend 
$177,000 for bldg. and improving highways, 
in Dakota Co. C. L. Methoven, Co. Engr. 


Miss., Yazoo City—Yazoo Co. Commrs. 
will construct 4% miles Panther Creek Rd.; 
concrete; $130,000; F. A. $65,000. ; oS 
Kramer, State Hwy. Engr., Jackson, Miss. 


Mo., Kansas City—Petition from citizens 
living on both sides of Byers Ave.—10th to 
20th St.—filed with City Clk. Hiram Phil- 
lips, asking that street be resurfaced with 
bitum. surfacing material. As petition 
earries large number of names it will prob- 
ably be favorably acted upon. 


Mo., St. Louis—Following streets may be 
improved: Hodiamont Ave.—Etzel to Eas- 
ton Ave. (city to lay fdn., property owners 
to resurface), $40,000; Marcus Ave., 1 blk. 
resurfacing( $6,000; Lafayette Ave., resur- 
facing, $60,000; Lawton Ave., $60,000; Skin- 
ker Rd., resurfacing, $43,000; Union Blvd., 
resurfacing, $55,000; Maple Ave., $19,000; 
7th St., granite paving resurfacing, $21,000. 

N. J., Trenton—Bd. Freeholders Mercer 
Co. considering impvt. of 5 mi. Brunswick 
Pike; concrete. Abt. $309,000. H. F. Har- 
ris, Court House, Engr. 

N. J., Trenton—Mercer County plans to 
pave 150 miles of roads during 1920. About 
$250,000. H. F. Harris, Co. Engr. 


N. Y., Albany—State Hwy. Comn. Capi- 
tol, has appropriated $104,000 to build and 
improve portions of state route 20 within 
Clyde and Newark villages; $10,000,000 to 
build and improve public hwys.; $5,000 to 
raise grade of river rd. betw. Three River 
point and Schroeppel’s brdg., Onondaga 
Co.; $35,000 to improve Albany approach to 
Hudson brdg., betw. Albany and Rensse- 
laer Cos.; $40,000 for eastern approach and 


Milwaukee, Wis. 


$39,000 to build road in state fair grounds. 
F. S. Greene, Commr. 

N. Y., Buffalo—Plans being prepared for 
repaving 12 miles Genesee & Sycamore 
Sts., Hertel, Fillmore and Bailey Aves. G. 
T. Norton, City Engr. 

N. Y., Lockport—Bd. of Supvrs. Niagara 
Co. considering constr. of 6 mi. conc. or 
brick road along River Rd. betw. city lines 
of Niagara Falls and N. Tonawanda, at 
$400,000; also 2.6 miles N. Ridge Rd.— 
Dickersonville to Miller Dollar Hwy., at 
$150,000. 

O., Cincinnati—Commrs. Hamilton Co. 
contemplate improving Symmestown Road 
at cost of $35,662; Sharon Ave., $78,900. 
E. A. Gast, Engr. 

O., Cuyahoga Falls—City plans to pave 
Water, Poole, Newberry Sts.; also lay sew- 
ers in N. Wadsworth, West Broad, S. 2nd 
and Front Sts. Abt. $200,000. 

0O., Hamilton—Resolution passed by Com- 
mrs. to proceed with paving of the Hamil- 


ton-Sevenmile Pike from corp. line. Pro- 
posed paving is over 2 mi. 
Okla., Hobart — Denver-Canadian Belt 


Highway Assn. will improve 1,500 miles of 
highway from Galveston to Denver. 
$11,000,000 have been voted to hard surface 
section of hwy. and bond elections totaling 
$4,000,000 have been called. 


O., Marion—City has 
bonds to provide for rebldg. 
Kenton pike. 


O., Sandusky—Co. Surv. Schultz has 
completed revised estimates for proposed 
Huron village and Berlin Heights paving. 
Newe st. for 2.138 mi. conc. paving in 
Huron, $112,000; width at different places, 
18, 24 and 23 ft. Berlin Heights paving 
$88,000; 16 and 25 ft. 


O., Wapakoneta—Ord. passed by Council 
authorizing issuance of $210,000 bonds for 
street impvts. 


Pa., Erie—Ords. caling for constr. of 
$65,000 worth of pavements introduced in 
Council by Supt. of Sts. and Pub. Impvts. 
One provides for pavement in 24th—Peach 
to Chestnut Sts., $20,800; another in 31st 
St.—Reed to Wood Rd., $39,000, and the 
third in 23rd St.—State to French—at 
$5,200. 

Pa., Harrisburg—Bids will be asked in 
near future for widening of streets around 
Capitol Pk. bldg. granite coping and other 
impvts. to Capitol Park grounds; work to 
be done this summer. State has $150,000 
set aside for the purpose. City will spend 
$22,000 to extend paving where streets are 
widened. 


Pa., Philadelphia—City considering wid- 
ening of Chestnut St.—Broad to 15th St., 
and 15th St.—Filbert to Chestnut St. About 
$700,000. Dept. of Hwys., City Hall, Engrs. 


S. D., Pierre—State Hwy. Dept. will soon 
ask bids for grading, graveling and bldg. 
draing. structs. on 14 miles Yankton-Alex- 
andria Hwy., 16 ft. wide; gravel, McCook 
Co. Est. cost $89,500; 5.7 miles Hot Sprgs. 
Oelrichs Rd. (also known as Sioux Trail), 
Fall River Co., 61 ft. wide, $90,000; 12.2 
miles Chamberlain-Plankinton Hwy., 36 ft. 
wide, Aurora and Brule Cos., $63,300; 9.4 
miles Philip-Rapid City Rd., Pennington 
Co., 18 and 36 ft. wide, $70,532. 

Tex., Austin—$50,000 bonds voted by 
Travis Co., Rose Hill Dist., for bldg. vari- 
ous roads. H. W. Nolen, 511 Scarborough 
Bldg., Austin Co., Engr. 

Va., Hampton—War Dept., Washington, 
D. C., considering bldg. cone. road to gas 
plant and hangars of Langley Field; 
$177,000 available. 


sold $144,000 
of Marion- 
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Va., Norfolk—City considering paving 
37th St.—Bowden’s Ferry to Parker 
Ave. Est. cost $30,279. Authorization for 
the work expected to be given by Council 
at its next meeting. City Mgr. Ashburner 
is particularly interested in this piece of 
work and has been assured it will soon be 
in process of construction. 


Va., Winchester—Town proposes to do 
additional paving of streets to amount of 
$75,000. 

Wn., Bremerton—By majority of 75 per 
cent., people of Kitsap Co. have carried 
road bond issue amounting to $300,000, to 
combine with like sum from state aid. 
Funds will be used to carry on county- 
wide constr. program this year. 


W. Va., Fayetteville—Fayette County will 
soon receive bids for bldg. 5.2 miles Look- 
out Rd., bitum. macadam. Abt. $75,000. 
J. K. McGrath, Co. Engr. 

Wis., Fond du Lac—Petition filed by 
property owners on E. 12th St.—Main to 
Ellis street—requesting that a pavement 
be placed on that thoroughfare. Petition 
carried signatures of practically all prop- 
erty owners on street. 

Wis., Milwaukee—At special meeting of 
Neenah Council it was voted to pave Bond 
St. at cost of $16,000; also constr. $50,000 
bridge. 


SEWERAGE AND SEWAGE 
TREATMENT 


Cal., Delano—City considering constr. of 
sewerage system. Cost betw. $50,000 and 
$75,000. W. W. Holton, Clk. 


Cal., Los Angeles—Ords. for sewer work 
to be done under Vrooman Act adopted by 
Council as follows: Cement pipe sewer in 
73rd—Normandie to Vermont Ave. and 
other streets in 73rd and Raymond Ave. 
Dist.; cement pipe sewer in 74th and Mo- 
neta <Ave., to Figueroa St. and other 
streets in 74th and Moneta Ave. district; 
cement pipe sewer in 67th St.—terminus 
east of Moneta to Moneta Ave. 


Cal., Pomona—Extensions of city sewer 
sys. contemplated if negotiations for sale 
of city sewage farm are consummated. 
Only abt. 1-3 of city has sewers. C. E 
Bayley, City Engr. 

D. C., Washington—Wash. Suburban San. 
Comn. announces that it proposes to con- 
struct sewers in Brentwood, Prince 
George’s Co., in all streets in which Comn. 
has deemed sewer constr. necessary. In 
Cottage City sewers are to be constructed 
in several streets. 

lil., Maroa—Engr. has submitted esti- 
mate of cost of sewerage system for city, 
at regular meeting of Council. Cost will 
be $80,000. City in need of sewerage and 
drainage systems. 

Ind., Petersburg—Survey for new sewer- 
age system here has been started. Efforts 
being made to have survey include Windy 
Hill East and West Petersburg; also new 
Morgan and Davidson Addns. 

Kans., Oswego—City Council has de- 
cided on two much needed impvts.; the 
bldg. of 2 storm sewers—one extending 
from Rome-Smith garage so. to Frisco sta- 
tion which wil be 24-in.; the other an 18- 
in. sewer west from Ill. & 6th Ave. and to 
Ohio St. 

La., Minden—City contemplates bldg. 
sewerage system at cost of $160,000. G. S. 
Carroll, Secy. 

Md., Hyattsville—Washington Suburban 
San. Comn. announces that it contemplates 
bldg. sewers in Riverdale Park as follows: 
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Jackson Ave., Adams Ave., Lincoln <Ave., 
Madison Ave., Washington Ave., Taylor 
. Ave., Garfield <Ave., Beales Circle and 
Cleveland Ave. Est. cost, $75,000. 

Mass., Boston—Commr. of Pub. Works, 
Thos. F. Sullivan, states that it is his in- 
tention to construct following: San. sewer 
and surf. drain 10-in. and 15-in. earthen 
pipe, respectively, 2 catch-basins in Me- 
chanic St. from Madison Ct. abt. 150 ft. 
southerly in Roxbury Dist. Est. cost 
$4,433; construct surf. drain and san. sewer 
of conc. surface drain 3 ft. 2 ins. to 5 ft. 4 
ins. and san. sewer 1 ft. 6 ins. wide, vary- 
ing from 3 ft. 2 ins. to 5 ft. 4 ins. high, and 
1 catch-basin in Berkeley St. southwester- 
ly side, betw. Providence St. and St. James 
Ave., in city proper, of 15 in. earthen pipe 
across Berkeley St. at Providence, at est. 
cost of $14,514; constr. san. sewer and surf. 
drain of 10 and 12 inch earthen pipe, re- 
spectively, in Harvard St. betw. Fabyan 
and Greenock Sts., Dorchester Dist. Est. 
cost $1,500; construct san. sewer 10-in. 
earthen pipe and 1 catch-basin in Chelsea 
St. southeast side, betw. Foss and Wap- 
ping Sts., Charlestown Dist. Zst. cost 
$1,079; construct surf. drain 24-in., 12 in. 
and 10 inch earthen pipe and 4 catch-bas- 
ins in Falkland Terrace, betw. Hobart St. 
and Brooksdale Rd., Brighton Dist. Est. 
cost $4,932. 

Mich., Ann Arbor—City plans to lay 
sewers in Packard, State and Hill Sts., 
Olivia and Granger Ave., involving 7,170 ft. 
12-27 in. vitr. and 1,645 ft. 29-30 in. seg- 
mental pipe. Abt. $35,000. J. G. Reynolds, 
Clk. 

Minn., Le Roy—Plans being prepared for 
20,000 ft. 8 and 10 inch san. sewer. About 
$50,000. W. E. Buell, 229 Davidson Bldg., 
Sioux City, Ia., Engr. 

Minn., West Concord—Cons. Engr. L. P. 
Wolff, 1000 Guardian Life Bldg., St. Paul, 
making prelim. survey for storm and sani- 
tary sewers. R. C. Jones, City Clk. 

Mo., St. Joseph—Ord. authorizing constr. 
of main sewer to connect Arthur’s and 
Brown’s branches in So. St. Joseph to di- 
vert flood waters and prevent overflowing, 
has been presented to Council for consid- 
eration. Sewer will be in Morris St. Est. 
cost $10,000. Impvt. has been ordered by 
County Court. 

Neb., Avoca—Resolution passed by Vil- 
lage Board for sewer system at est. cost 
of $80,000. 

Neb., Newman Grove—Resolution adopted 
to constr. sewage disp. plant, consisting of 
septic tank, sludge and filter beds, connect 
pipe to main sewer; r. ec. and vitr. tile 
F. H. Price, City Clk. 

N. J., Freehoild—City having plans pre- 
pared for extension to sewerage and water 
works system. About $75,000. Waring, 
Chapman and Farquhar, 874 Broadway, N. 
Y. City, Engrs. 

N, J., Palmyra—Twp. Comm. has passed 
ordinance for constr. of sewage disp. plant 
and issuance of $145,000 bonds. 

N. M., Santa Fe—State Dept. of Health 
has advised immediate impvts. to Santa Fe 
sewage disposal system. 

Binghamton, N. Y.—Plans being pre- 
pared for intercepting sewer system. W. 
Earl Weller, City Engr. Betw. $259,000 
to $300,000 will be required to finish Sec. 
1 and construct Sec. 2. 

N. Y¥., Syracuse—Report covering detailed 
plans for constr. of sewage disp. plant has 
been laid before Intercepting Sewer Board 
by Harrison P. Eddy, representing firm of 
Metcalf & Eddy. If acceptable to Board, 
plans will be presented immediately to 
State Bd. of Health. 

O., Hamilton—Council has passed Ord. 
providing for borrowing $20,981 in antici- 
pation of collection of special assessments 
to cover cost of sanitary sewers and house 
connections on Symmes Ave. and Dixie 
Hwy. 

Okla., Lawton—Report on new sewage 
disp. system for city is being prepared by 
engineer. Proposed plant is for 1,500,000 
gals. System will have to provide for 
large amt. of sewage being turned into a 
small stream with small flow. 

S. C., Hartsville—C. C. Wilson, Engr., 
Palmetto Bldg., Columbia, will receive bids 
in August for laying 4 miles pipe, man- 
holes, excay. and backfilling for sewerage 
system here. About $140,000. 

Tex., Ft. Worth—City Comn. passed Ord. 
providing that $25,000 worth of notes be 
given for immediate constr. of storm sewer 
on Commerce St. 

Wnh., Anacortes—Council has passed reso- 
lution ordering constr. of trunk sewer sys- 
tem to cost $53,000. 

W. Va., Wheeling—City Engr. Lash will 
soon submit plans for new sewer on 6th 
St. It is intention to constr. sewer from 
Park St. to Armory Hall and it will be 


large enough to care for any increase with- 
in next 15 yrs. or so. 


Wis., Viroqua—$100,000 bonds voted here 
for sewerage system. 


-WATER SUPPLY AND PURIFICATION 


Ala., Birmingham—Ala. Power Co., Thos. 
W. Martin, Pres., considering plans for ad- 
ditional hydro-electric development’ to 
meet future demands; considering constr. 
of dam and power house to generate 90,000 
electric horse power at Duncan’s Riffle, 17 
miles above Lock 18 and 15 mi. below 
Lock 12, where 90,000 h. p. has been de- 
veloped, etc., ete. These additional im- 
pvts. planned for future, providing Presi- 
dent signs water power bill recently 
passed by Congress. 

Cal., Angels Camp— Conservation of 
water thru installation of meters on water 
systems serving towns of Angels Camp, 
Murphys, Vallecito and Altaville, planned 
by Hobart Est. Company, and H. Rose 
and Anna G. Lane, owners of utility. 


Cal., Berkeley—Plans about completed 
for constr. of water supply system accord- 
ing to Prof. Elwood Mead, Chrmn. of 
State Land Settlement Board. 


Cal., Lancaster—Los Angeles Co. Water 
Wks. Dist. No. 4 has voted $50,000 bonds 
to build system to include well, pumps, 
motors, steel tank and tower; 3-6 in. red- 
wood and 2 in. lap welded metal pipe. W. 
Davidson, Los Angeles, Co. Engr. 


Cal., Sacramento—Bids will be called 
August 15th by City Commr. of Public 
Wks., Jno. Q. Brown, for filtration plant. 
Est. cost $1,618,000. 


Cal., Susanville—Frank B. Cady and R. 
E. Cady, owners of Susanville Water 
Wks., contemplate purchase and installa- 
tion of 300 meters, construction of 10,000- 
gal. reservoir, purch. distributing system 
from Lassen Twp. Co. and install addi- 
tional units. 

Can., Chatham, Ont.—City contemplates 
installing 3 mechanical pressure filters in 
connection with water works system. About 
$30,000. F. Adams, City Engr. 

Can., Lachine, Que.— Town Engineer 
soon to receive bids for extending water 
works system. About $36,000. 


Sask., Moose Jaw—Council has approved 
expendt. of $14,750 for replacing wood main 
to South Hill by cast iron main; also $1,450 
for new tile drain. C. E. K. Cox, City Clk. 


Colo., Ft. Morgan—$35,000 bonds voted 
to extend water works system. 

Fla... Leesburg—$65,000 bonds voted for 
purpose of improving water works and san. 
sewerage system. 

Fla., Perry—City will construct water 
and sewer systems; $225,000 bonds voted. 

Idaho, Buhi—Impvts. and extensions to 
city water system are being considered. 
Est. cost $125,000. 

Wl., Paris—$70,000 bonds recently voted 
for constr. of filtration plant. Mavor Hoff. 

Ky., Covington—In order to facilitate ar- 
rangements to obtain pure water for all 
northern Kentucky cities, Covington City 
Commrs. have appointed a committee com- 
posed of Mayor T. F. Donnelly and the 
Commrs. with instructions to meet similar 
committee in Newport. A suggestion has 
been made that Covington provide water 
for both cities and Newport provide the 
filtr. plant with the bond issue which was 
intended to improve its pumping plant. 

Me., Camden—Camden and_ Rockland 
Water Co. has decided to install meters on 
all services. 

Md., Cumberland—$750,000 bonds voted 
to improve water works here. 

Md., Millington—Vote favorable on $45,000 
bond_issue for water system. R. J. Tay- 
lor, City Clk. 

Mass., Boston—Extensive impvts. and 
addns. to Met. Water system are under 
consideration and bond issue of $1,000,000 
is asked. For detailed information address 
Chrmn. Metropolitan Dist. Comn. 

Mich., Chatham—City Engr. preparing 
plans for additional filter beds at local 
water works. 

Minn., Winsted—Plans being prepared for 
water works. Bids will probably be taken 
in August. Cons. Engrs. Jno. W. Schaf- 
fer & Co., N. Y¥. Life Bldg., Minneapolis. 
City Clk., Fred Rouf. 

Miss., Gulfport—It is planned to con- 
struct additional suction main and pumping 
unit at Water Works Plant. Geo. G. Earl, 
Supt. Water Wks. Department. 

Mo., Fayette—City Council has retained 
Johnson & Benham, Cons. Engrs., Fire- 
stone Bldg., Kans. City, Mo., to draw up 
plans and specfs. for water works impvts. 
consisting of dam and supply line. Funds 
available for work and it is expected con- 
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tract for constr. work will be let within 
next 90 days. 


Neb., Wayne—Council has authorized 
$150,000 bond issue for water service ex- 
tension. City Clk. 

N. J., Dover—Water Commrs. requested 
to extend city mains to Bowlbyville and 
have promised to do so. It is also intended 
to install electrically driven pumps at 
pumping station. Pres. Buck, Board of 
Water Company. 

N. J., Rahway—Middlesex Water Com- 
pany, Madison Hill Road, has been ordered 
by Pub. Utility Comn. to install equipt. 
at plant which will provide for 4,000,000- 
gal. water daily. 


N. J., Sayreville—Plans being prepared 
for water system with daily capy. of 250,- 
000 gals. Plans include steel tower tank 
of 200,000 gals. two triple, single-acting 
pumps, ete. Waldo S. Coulter, Engr., 114 
Liberty St., N. Y. 

N. J., Trenton—Bd. Pub. Utilities Comn. 
has ordered Elizabethtown Water Co. and 
Water Co. to immediately install meters on 
their systems and to install at railway sta- 
tion a booster equipt. having a capy. of 
4,000,000 gals. of water per day. 

N. J:., Verona—Plans being made to in- 
stall water supply system at about $75,000. 

N. Y., Johnson City—Plans for new 
water system reported approved by State 
Conservation Comn. C. F. Johnson, Pres. 
of Water Board. 

N. Y., Niagara Falls—Considerable ex- 
tension of water mains planned here. W. 
B. Bennett, City Engr. 

O., Camden—Specfs. for contemplated 
water works system will soon be com- 
pleted. Electrically driven pump will be 
employed. ; 

O., Canton—Ord. passed to issue $1,280,- 
000 water works bonds; funds to be used 
for impvts. 

O., Cieveland—Cons. Engrs. will submit 
final report to Co. Surv. Stinchcomb show- 
ing equipt. needed to get the $12,000,000 
county water and sewer project under way. 
It is planned to start the work in fall. 

O., College Corners— Construction of 
water works system to cost not more than 
$75,000 is being considered. 

O., Maumee—Council has authorized 
preparation of plans for water system to 
supply industry with soft water. 

Okla., Purcell—Johnson & Benham, Cons. 
Engrs., New York and Kansas City, re- 
tained by Chamber of Commerce and Leg- 
islative Council to make thorough investi- 
gation and survey of water system. It is 
quite probable that the solution of an ade- 
quate water supply will be an impounding 
reservoir, intake works, modern filter, and 
sterilization plant. 

Pa., Lock Haven—$80,000 bonds voted 
here for rehabilitation of water system and 
extension of sewers. 

Tex., Desdemona—Tower and water tank 
are to be built as first step toward ade- 
quate water system. 

Tex., Galveston—City having plans pre- 
‘pared for bldg. steel or cone. reservoir with 
1.750,000-gal. capy. About $150,000. C. 
Wittig, City Engr. 

Tex., Port Arthur—Supvrs. Pt. Arthur 
Fresh Water Dist. considering following 
impvts.: Convey water from Sabine River; 
install intake, including open ditch for 
16 2-3 miles on Sabine River; 10 miles 
above Orange near Kans. City Southern 
crossing; total cost $1,000,000. Nagle-Witt- 
Rollins Engrg. Co., Engr., Dallas. 

Utah, Cedar City—$50,000 bonds sold and 
funds now available for water works. Ad- 
dress City Clk. 

Va., St. Paul—City contemplates bldg. 
reservoir and laying 41% miles of water 
mains. Est. cost betw. $50,000 and $60,000; 
Cc. C. Bolton, Mayor. 

Va., Quantico—Bureau Mds. & Docks, 
Navy Dept., Washington, D. C., plans to 
lay 16-in. cast iron water supply main at 
Marine Barracks. Est. cost $240,000. 

Va., Charlottesville—City considering ex- 
tension of water works; $200,000; lay pipe 
line, install pumping plant machinery, etc. 
E. G. Hadin, Mayor. 

Va., Bedford—City has retained Diehl & 
Vance, Archts.-Engrs., Virginia Carolina 
Bldg., Norfolk, to make surveys for filtr. 
plant, storage reservoir, steel tower and 
tank; also probably 2 small pumping units. 

Wis., Beloit—Beloit Water, Gas & Elec- 
tric Co. has appeared before State Railway 
Comn. and agreed to lay 2 miles of water 
mains this year. Water Wks. Comm. in- 
structed to map out desired location of 
mains to be installed. Petition filed for 
water mains in Shirland Ave.—Bluff to 
Hackett St.; referred to City Engr., City 
Atty., etc. 
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HAVE YOU ANALYZED YOUR 
ROAD PROBLEMS? 


When the evidence is all in, this fact remains: The number of years the road lasts, 
divided by the first cost per mile, with maintenance expense added represents its true 
cost. First cost is important, but the possibility of extensive repairs, with its resultant 
outlay of money, is more so. 

You must first of all, study local roadbuilding conditions. You must decide what kind 
and thickness of base your subsoil requires, what type and how thick a wearing surtace is 
required, what material is available and how it can be most economically utilized, what 
are the most advanced methods used in modern road work, and where you can get the 
best engineering advice on the matter. 
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Dartmouth Street, Boston, Mass., June 15, 1914, from Marlborough Street, Looking 
toward Beacon Street. Warrenite-Bitulithic surface, laid on old 
macadam foundation in 1903. 


WARRENITE-BITULITHIC 


is a product evolved and developed by a group of the best engineers and chemists in the 
world. New conditions are constantly being studied and met at our laboratory with a 
view to meeting every possible situation. 

We desire to make your problems ours. After prescribing for your needs, we will 
place an inspector at your disposal to see that the specifications are properly carried out 
and that your community has a road or street that will measure up to your standard as 
well as to ours. 


Warren Brothers Company 
Executive Offices: BOSTON, MASS. 
DISTRICT OFFICES: 











New York, N. Y. St. Louis, Mo. San Francisco, Cal. Vancouver, B. C. 
Utica, N. Y. Phoenix, Ariz. Richmond, Va. Toronto, Ont. 
Portland, Ore. Washington, D. C. Nashville, Tenn. Winnipeg, Man. 
Chicago, IIl. Minneapolis, Minn. Los Angeles, Cal. 
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Du Pont Explosives Service 
—Everywhere 
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Follows the 
Demand 


Today — | | 
y U PONT Service has followed the demand into 
every nook and by-way. Today, fleets of specially 
designed motor trucks feed the mines in many of the 
great coal and ore districts, just as the grocer delivers 
foodstuffs to the home. Twenty-four mills and hun- 
dreds of magazines, strategically located throughout 
the country, form the center of these radiating lines 
of service. 


Du Pont Explosives Service has brought about better 
and more economical explosives, delivered when and 
where you want them—and close co-operation to the 
end that they are used more efficiently. 


During the 118 years of this Company’s existence, this 
Service has grown in its scope and value, aiding pro- 
duction and construction everywhere. It has beena 
distinct factor in the building of America. It stands 


today as areal achievement. It is yours for the asking. 
Ask your dealer—or write us. 
E. I. du Pont de Nemours & Company, Ine. 


Sales Dept.: Explosives Division 
WILMINGTON, DELAWARE 
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